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(54) IMAGE DISPLAY DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device which is 
superior in various characteristics, such as resolution, image quality and 
light emission efficiency, and in which an image can be enlarged easily and 
manufacturing cost can be reduced, and to provide the manufacturing 
method. 

SOLUTION: In the image display device, a plurality of light-emitting 
elements are arranged and the image is displayed corresponding to a 
prescribed image signal. The occupancy area of one light-emitting 
elements is set to 25 (im2 to 10,000 ^im2, and it is mounted on a wiring 
substrate. At mounting, the enlargement transfer of two stages, which is a 
first transfer process for transferring the elements, so that they are 
detached much more than a state where the elements are arranged on a 
first substrate and holding them in a temporary holding member and a 
second transfer process for detaching the elements held by the temporary 
holding member much more and transferring them on a second substrate, 
is performed. A crystal growth layer, formed by the crystal growth of the 
light-emitting element, is mounted on the wiring substrate, so that it is 
inverted from that at the time of crystal growth in the normal direction of 
a substrate main face. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is image display equipment which occupancy area of the aforementioned light emitting device of a piece is 
made or less [ 10000-micrometer ] into two by two or more [ 2 5 -micrometer ], and is characterized by mounting each 
aforementioned light emitting device in the substrate for wiring, respectively in the image display equipment which 
two or more light emitting devices are arranged, and displays a picture corresponding to a necessary picture signal. 
[Claim 2] Image display equipment according to claim 1 with which the ratio of the occupancy area for 1 pixel on the 
image display equipment concerned to the occupancy area of each light emitting device is characterized by or more 10 
being 40000 or less. 

[Claim 3] Image display equipment according to claim 2 with which the ratio of the occupancy area for 1 pixel on the 
image display equipment concerned to the occupancy area of each light emitting device is characterized by or more 10 
being 10000 or less. 

[Claim 4] The aforementioned light emitting device is image display equipment according to claim 1 characterized by 
the bird clapper from the element chosen from the nitride semiconductor light emitting device, the arsenide 
semiconductor light emitting device, and the phosphide semiconductor light emitting device. 

[Claim 5] The aforementioned light emitting device is image display equipment according to claim 1 characterized by 
constituting the pixel which consists of a group of three light emitting devices which changed wavelength mutually. 
[Claim 6] Image display equipment according to claim 1 characterized by forming the current holding circuit for 
carrying out current maintenance which is electrically connected to the aforementioned light emitting device, and flows 
this light emitting device for every element. 

[Claim 7] The aforementioned current holding circuit is image display equipment according to claim 1 characterized 
by being mounted in the aforementioned substrate for wiring like [ it is formed in the shape of / individual / a chip, 
and ] each light emitting device. 

[Claim 8] the chip and the aforementioned light emitting device of the aforementioned current holding circuit in which 
the aforementioned current holding circuit was formed — abbreviation - the image display equipment according to 
claim 7 characterized by having the same size 

[Claim 9] While preparing the substrate for wiring which arranged necessary wiring in the shape of a matrix in the 
manufacture method of the image display equipment which two or more light emitting devices are arranged, and 
displays a picture corresponding to a necessary picture signal The manufacture method of the image display equipment 
characterized by for the element occupancy area of the piece divided into the individual chip preparing two or more 
light emitting devices made or less [ 10000-micrometer ] into two by two or more [ 25-micrometer ], mounting so that 
this light emitting device may be connected to the aforementioned wiring, and constituting image display equipment. 
[Claim 10] The manufacture method of the image display equipment according to claim 9 which carries out the 
laminating of the semiconductor layer on the necessary substrate for element formation, and is characterized by 
dissociating for every light emitting device and mounting each of that separated light emitting device in the 
aforementioned substrate for wiring after putting in order and forming two or more aforementioned light emitting 
devices in this semiconductor layer. 

[Claim 11] The manufacture method of the image display equipment according to claim 10 characterized by forming 
the slot which arrives at the field between the elements of the aforementioned light emitting device on the substrate 
front face of the aforementioned substrate for element formation so that each light emitting device may be surrounded, 
making each light emitting device surrounded by this slot separate from the aforementioned substrate for element 
formation, and mounting each of that separated light emitting device in the aforementioned substrate for wiring. 
[Claim 12] It is the manufacture method of the image display equipment according to claim 10 characterized by 
performing mounting to the aforementioned substrate for wiring of each light emitting device by which separation was 
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carried out [ aforementioned ] by carrying in the aforementioned substrate for wiring for every element, making the 
front face or rear face of a light emitting device stick to the fixture for adsorption. 

[Claim 13] The separation from the aforementioned substrate for element formation of each aforementioned light 
emitting device is the manufacture method of the image display equipment according to claim 10 characterized by 
using irradiation of the energy beam from the rear face of this substrate for element formation. 
[Claim 14] The manufacture method of the image-display equipment according to claim 13 characterized by to make 
each light emitting device on the aforementioned substrate for element formation hold to the substrate for maintenance 
temporarily, to make each light emitting device separate from the aforementioned substrate for element formation after 
irradiation of the aforementioned energy beam, and to make each light emitting device hold to the substrate for 
maintenance temporarily [ aforementioned ] before irradiation of the energy beam from the rear face of the 
aforementioned substrate for element formation. 

[Claim 15] The substrate for maintenance is the manufacture method of the image display equipment according to 
claim 14 characterized by forming adhesion material in the whole surface and holding the front face of the 
aforementioned light emitting device temporarily at the adhesion material temporarily [ aforementioned ]. 
[Claim 16] It is the manufacture method of the image display equipment according to claim 10 characterized by 
performing mounting to the aforementioned substrate for wiring of each light emitting device by which separation was 
carried out [ aforementioned ] by sticking the electrode section on the aforementioned front face of a light emitting 
device to the electric conduction material on the aforementioned substrate for wiring by pressure. 
[Claim 17] The manufacture method of the light emitting device which carries out the laminating of the semiconductor 
layer on a necessary substrate, and is characterized by separating each light emitting device also from the 
aforementioned substrate while dissociating for every light emitting device, after putting in order and forming two or 
more light emitting devices in this semiconductor layer. 

[Claim 18] Each aforementioned light emitting device, the aforementioned substrate, and separation of a between are 
the manufacture method of the light emitting device according to claim 17 characterized by using irradiation of the 
energy beam from the rear face of this substrate. 

[Claim 19] The manufacture method of the light emitting device according to claim 17 characterized by making each 
aforementioned light emitting device hold to the substrate for maintenance temporarily, making each light emitting 
device separate from the aforementioned substrate after irradiation of the aforementioned energy beam, and making 
each light emitting device hold to the substrate for maintenance before irradiation of the aforementioned energy beam 
temporarily [ aforementioned ]. 

[Claim 20] The substrate for maintenance is the manufacture method of the light emitting device according to claim 19 
characterized by forming adhesion material in the whole surface and holding the front face of the aforementioned light 
emitting device temporarily at the adhesion material temporarily [ aforementioned ]. 

[Claim 21] The array method of an element characterized by providing the following of arranging two or more 
elements arranged on the first substrate on the second substrate. The first imprint process which the aforementioned 
element is imprinted [ process ] and makes this element hold to the member for maintenance temporarily so that it may 
be in the state where it estranged from the state where the aforementioned element was arranged on the first substrate 
of the above. The second imprint process which estranges further the aforementioned element held temporarily 
[ aforementioned ] at the member for maintenance, and imprints it on the second substrate of the above. 
[Claim 22] The array method of the element according to claim 21 characterized by for the distance which the distance 
made to estrange at the aforementioned first imprint process is the abbreviation integral multiple of the pitch of the 
element arranged on the first substrate of the above, and is made to estrange at the aforementioned second imprint 
process to be the abbreviation integral multiple of the pitch of the element which the member for maintenance was 
made to arrange at the aforementioned first imprint process temporarily [ aforementioned ]. 

[Claim 23] The array method of the element according to claim 21 characterized by having the process which hardens 
an element by the resin after the aforementioned first imprint process, the process which forms the electrode of the 
aforementioned element on this resin, and the process which carries out the dicing of the aforementioned resin. 
[Claim 24] The aforementioned element alternatively imprinted from the first substrate of the above is the array 
method of the element according to claim 21 characterized by being the aforementioned element which exists in the 
distance made to estrange when face to face is stood against the member for maintenance the first substrate of the 
above, and temporarily [ aforementioned ]. 

[Claim 25] The aforementioned element alternatively imprinted from the aforementioned member for 1 :00 
maintenance is the array method of the element according to claim 21 characterized by being the aforementioned 
element which exists in the distance made to estrange when face to face is stood against the member for maintenance, 
and the second substrate of the above temporarily [ aforementioned ]. 
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[Claim 26] The array method of the element according to claim 21 characterized by locating next the element 
imprinted from the member for maintenance on the second substrate of the above temporarily [ different / 
aforementioned ]. 

[Claim 27] It is the array method of the element according to claim 21 characterized by performing the imprint to the 
second substrate of the above from the member for maintenance the imprint to the member for maintenance, and 
temporarily [ aforementioned ] temporarily [ aforementioned ] using either [ at least ] mechanical means or an optical 
means from the first substrate of the above. 

[Claim 28] The aforementioned mechanical means are the array methods of the element according to claim 27 
characterized by being the means which can imprint an element alternatively while applying a mechanical energy to 
each element. 

[Claim 29] The aforementioned mechanical means are the array methods of the element according to claim 27 
characterized by being the means which can imprint this element by adsorbing the aforementioned element 
alternatively. 

[Claim 30] The aforementioned optical means is the array method of the element according to claim 27 characterized 
by imprinting alternatively, adding the light energy by optical irradiation to each element. 

[Claim 31] The first substrate of the above is the array method of the element according to claim 30 characterized by 
being a translucency. 

[Claim 32] It is the array method of the element according to claim 31 characterized by for the aforementioned element 
being a semiconductor device which used the nitride semiconductor, and the aforementioned optical irradiation being a 
laser beam. 

[Claim 33] The aforementioned element is the array method of the element according to claim 21 characterized by 
being the element chosen from the light-emitting-device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element, or its portion. 

[Claim 34] The aforementioned element is the array method of the element according to claim 21 characterized by 
being created on the first substrate of the above. 

[Claim 35] The array method of the element according to claim 21 characterized by forming a part of wiring in the 
aforementioned element where the aforementioned element is held temporarily [ aforementioned ] at the member for 
maintenance. 

[Claim 36] A part of aforementioned wiring is the array method of the element according to claim 21 characterized by 
being an electrode pad. 

[Claim 37] The manufacture method of the image display equipment which has arranged the light emitting device or 
liquid crystal controlling element characterized by providing the following in the shape of a matrix. The first imprint 
process which the aforementioned light emitting device or a liquid crystal controlling element is imprinted [ process ], 
and makes the aforementioned light emitting device or a liquid crystal controlling element hold to the member for 
maintenance temporarily so that it may be in the state where it estranged from the state where the light emitting device 
or the liquid crystal controlling element was arranged on the first substrate. The second imprint process which 
estranges further the aforementioned light emitting device or liquid crystal controlling element held temporarily 
[ aforementioned ] at the member for maintenance, and is imprinted on the second substrate. The wiring formation 
process which forms the wiring connected to each aforementioned light emitting device or a liquid crystal controlling 
element. 

[Claim 38] The aforementioned light emitting device or the aforementioned liquid crystal controlling element is the 
manufacture method of the image display equipment according to claim 37 characterized by forming the pixel whose 
combination of two or more elements corresponding to different wavelength is one. 

[Claim 39] The manufacture method of the image display equipment according to claim 37 characterized by forming 
an electrode pad in the aforementioned light emitting device or a liquid crystal controlling element, and wiring being 
made by the aforementioned electrode pad at the aforementioned wiring formation process where the aforementioned 
light emitting device or a liquid crystal controlling element is held temporarily [ aforementioned ] at the member for 
maintenance. 

[Claim 40] Image display equipment with which the crystal-growth layer formed of the crystal growth of the 
aforementioned light emitting device is characterized by inverting and being mounted in the aforementioned substrate 
for wiring with the time of a crystal growth in the direction of a normal of the aforementioned substrate principal plane 
in the image display equipment which has the structure which arranged and mounted two or more light emitting 
devices on the substrate principal plane of the substrate for wiring. 

[Claim 41] It is image display equipment according to claim 40 which the aforementioned light emitting device has the 



Page 4 of 4 

crystal-growth layer from which the substrate side at the time of a crystal growth serves as an optical ejection aperture, 
and is characterized by separating it from the substrate for growth before the aforementioned light emitting device is 
mounted in the aforementioned substrate for wiring. 

[Claim 42] The 2nd electrode which connects with the 1st electrode which the 1st conductive layer, a barrier layer, and 
the 2nd conductive layer are formed, and is connected with the 1st conductive layer of the above, and the 2nd 
conductive layer of the above at the aforementioned crystal-growth layer which has the inclination crystal face toward 
which the aforementioned light emitting device inclined to the substrate principal plane is image display equipment 
according to claim 40 characterized by making the height from the substrate for growth almost of the same grade. 
[Claim 43] It is image-display equipment according to claim 40 characterized at the aforementioned crystal-growth 
layer which has the inclination crystal face toward which the aforementioned light emitting device inclined to the 
substrate principal plane by to form the 1st conductive layer, a barrier layer, and the 2nd conductive layer, to divide the 
1st electrode connected with the 1st conductive layer of the above, and the 2nd electrode linked to the 2nd conductive 
layer of the above, respectively, and to be formed it on both sides of the aforementioned crystal-growth layer in the 
direction of a normal of the aforementioned substrate principal plane. 

[Claim 44] The aforementioned crystal-growth layer is image display equipment according to claim 40 characterized 

by the bird clapper from the wurtzite type nitride semiconductor formed of the selective growth. 

[Claim 45] The aforementioned crystal-growth layer is image display equipment according to claim 40 characterized 

by the bird clapper from the hexagon-head drill configuration formed of the selective growth, or a hexagonal-block 

configuration. 

[Claim 46] The 1st electrode which forms the crystal-growth layer used as the configuration which the substrate side 
opened by the selective growth on the substrate for growth, forms the 1st conductive layer, a barrier layer, and the 2nd 
conductive layer in this crystal-growth layer, constitutes a light emitting device, and connects with the 1st conductive 
layer of the above, The manufacture method of the image display equipment characterized by forming the 2nd 
electrode linked to the 2nd conductive layer of the above so that the height from the substrate for growth may become 
almost of the same grade, separating the aforementioned crystal-growth layer from the aforementioned substrate for 
growth, and inverting and mounting in the substrate for wiring. 

[Claim 47] The manufacture method of the image display equipment according to claim 46 characterized by 
connecting with either [ at least ] the above 1st or the 2nd electrode so that the height whose connection material is 
both may become almost of the same grade. 

[Claim 48] It is the manufacture method of the image display equipment according to claim 46 characterized by 
performing mounting to the aforementioned substrate for wiring by carrying in the aforementioned substrate for wiring 
for every element, making the front face or rear face of a light emitting device stick to the fixture for adsorption. 
[Claim 49] The separation from the aforementioned substrate for growth of each aforementioned light emitting device 
is the manufacture method of the image display equipment according to claim 46 characterized by using irradiation of 
the energy beam from the rear face of this substrate for growth. 

[Claim 50] It is the manufacture method of the image display equipment according to claim 49 characterized by 
performing alternatively irradiation of the energy beam for separating each aforementioned light emitting device to 
each light emitting device. 

[Claim 51] The manufacture method of the image display equipment according to claim 49 characterized by making 
each light emitting device on the aforementioned substrate for element formation hold to the substrate for an imprint, 
making each light emitting device separate from the aforementioned substrate for growth after irradiation of the 
aforementioned energy beam, and making each light emitting device hold to the aforementioned substrate for an 
imprint before irradiation of the energy beam from the rear face of the aforementioned substrate for growth. 
[Claim 52] The element mounting substrate to which the crystal-growth layer formed of the crystal growth of the 
aforementioned element is characterized by inverting and being mounted in the aforementioned substrate for wiring 
with the time of a crystal growth in the direction of a normal of the aforementioned substrate principal plane in the 
element mounting substrate which has the structure which arranged and mounted two or more elements on the 
substrate principal plane of the substrate for wiring. 

[Claim 53] Flat sides other than the inclination crystal face toward which the aforementioned crystal-growth layer of 
each element inclined are element mounting substrates according to claim 52 characterized by being mounted so that it 
may become almost flat-tapped on a substrate front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] A light emitting device is arranged in the shape of a matrix, and this 
invention is used for the image display equipment which performs image display according to the picture signal, the 
manufacture method of the image display equipment, and its image display equipment, and relates to the manufacture 
method of a suitable light emitting device. Moreover, it is related with the array method of the element which imprints 
more the element in which micro processing was carried out by especially the imprint process to a latus field, and the 
manufacture method of image display equipment about the array method of arranging elements, such as a 
semiconductor light emitting device and a liquid crystal controlling element, in on a substrate etc., and the manufacture 
method of image display equipment. Furthermore, it is related with the manufacture method of an element mounting 
substrate and image display equipment of having made the image display equipment which devised the mounting 
direction of a light emitting device, and the element arranging. 
[0002] 

[Description of the Prior Art] It is lightweight and various display is developed as thin image display equipment. For 
example, there are equipment using light emitting diode (Light Emitting Diode) as main categories of such image 
display equipment, equipment using the liquid crystal display, equipment using the plasma display, etc. As for these 
image display equipment, the scope is spreading with progress of computer technology, equipment with a size of 30 to 
about 150cm is used for a television receiver, video-recovery equipment, the output unit of a game machine machine, 
etc. in diagonal size, and it is used for the monitoring screen of an automobile loading type guide apparatus or 
videotape-recording equipment etc. in the thing of size smaller than it, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] however, any of those image display equipments - although - it has the 
problem in respect of the point of properties, such as resolution, brightness, an optical output pair power efficiency, 
and quality of image, and big-screen-izing and cost etc. For example, an array consists of equipment using the 
luminescence diode array which arranged light emitting diode in the shape of a matrix, using each light emitting diode 
collectively. However, each light emitting diode is contained by the package, respectively, and has the size of about 
several mm, consequently the size which is 1 pixel will also become large, and resolution will fall. When the cost per 
pixel becomes high and constitutes especially the equipment of a big screen from image display equipment using a 
luminescence diode array simultaneously, the product price will become high. 

[0004] With the image display equipment using the liquid crystal display, it puts into the film formation equipment 
which made substrates, such as glass which constitutes display, the vacuum, and formation of elements, such as a 
transistor, and formation of wiring are performed using photo lithography technology, and when it is going to make 
especially resolution of liquid crystal equipment high, the process control of micron order is needed. Therefore, process 
control strict with raising the yield of a product will be needed, and cost will become high in the case where it is going 
to create the liquid crystal display of a big screen. Moreover, a liquid crystal display has the angle-of-visibility 
dependency from which contrast and a tint change with the angles to see, and also has the problem that the reaction 
rate in the case of changing a color is slow. 

[0005] Moreover, with the equipment using the plasma display, the mechanism of producing electric discharge in the 
narrow space of a pixel unit, exciting a fluorescent substance by the ultraviolet radiation from the occurring ionization 
gas, and generating the light is used. With the equipment using the plasma display, for this reason, the luminous 
efficiency itself is not high and power consumption will increase. Moreover, the light from the outside depended on a 
fluorescent substance reflects, the trouble that contrast falls is also generated, and the problem said that the color- 
reproduction range is narrow is also produced. 
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[0006] therefore, the above-mentioned image display equipment — the any - although — it is not easy, and a 
manufacturing cost becomes high and large-sized screen-ization has become what had problems, such as resolution, a 
process, quality of image, and luminous efficiency, respectively 

[0007] Then, in view of the above-mentioned technical technical problem of this invention, it excels in many 
properties, such as resolution, and quality of image, luminous efficiency, and big-screen-izing is easy and aims at offer 
of image display equipment which can also realize reduction of a manufacturing cost. Moreover, other purposes of this 
invention aim at offer of the manufacture method for manufacturing such highly efficient image display equipment. 
Furthermore, the purpose of further others of this invention is offering the manufacture method of the light emitting 
device which constitutes image display equipment. In case this invention imprints more the element by which micro 
processing was carried out to a latus field, it aims after an imprint at offering the array method of the element which 
can solve every problem with poor wiring, and the manufacture method of image display equipment further again, 
without spoiling alignment precision. 
[0008] 

[Means for Solving the Problem] In the image display equipment with which two or more light emitting devices are 
arranged, and, as for the image display equipment of this invention, display a picture corresponding to a necessary 
picture signal, occupancy area of the aforementioned light emitting device of a piece is made or less [ 10000- 
micrometer ] into two by two or more [ 25-micrometer ], and each aforementioned light emitting device is 
characterized by being mounted in the substrate for wiring, respectively. It is possible for each light emitting device 
itself to serve as minute size, and to arrange the light emitting device itself in the substrate for wiring with high density 
from occupancy area of the aforementioned light emitting device of a piece being made or less [ 10000-micrometer ] 
into two by two or more [ 25-micrometer ]. 

[0009] In the suitable image display equipment of this invention, the ratio of the occupancy area for 1 pixel on the 
image display equipment concerned to the occupancy area of each light emitting device is made or less [ 10 or more ] 
into 40000, and is more preferably made or less [ 10 or more ] into 10000. 

[0010] Although minute size is not limited especially if the light emitting device used for the image display equipment 
of this invention is an element in which ****** mounting is possible, as the example, it can mention devices, such as 
light emitting diode and semiconductor laser, and can choose and constitute them from a nitride semiconductor light 
emitting device, an arsenide semiconductor light emitting device, and a phosphide semiconductor light emitting device 
especially. For colorization of image display, such a light emitting device constitutes the pixel which consists of a 
group of three light emitting devices which changed wavelength mutually, and can carry out the thing of it. A color 
screen can consist of combining the light emitting device of each color of red, green, and blue typically here. 
[001 1] Moreover, in the manufacture method of the image display equipment which two or more light emitting devices 
are arranged, and displays a picture corresponding to a necessary picture signal, this invention is characterized by 
preparing two or more light emitting devices divided into the individual chip, mounting so that this light emitting 
device may be connected to the aforementioned wiring, and constituting image display equipment while it prepares the 
substrate for wiring which arranged necessary wiring in the shape of a matrix. Since it mounts to the substrate for 
wiring after completing each light emitting device possible [ arranging in the substrate for wiring with high density ], 
since a light emitting device is minute size, the yield is good and big-screen-izing is also easy for it. 
[0012] In the manufacture method of such image display equipment, the laminating of the semiconductor layer is 
carried out on the necessary substrate for element formation. After putting in order and forming two or more light 
emitting devices in this semiconductor layer, it dissociates for every light emitting device. Can mount each of that 
separated light emitting device in the substrate for wiring, and the slot which arrives at the field between the elements 
of a light emitting device on the substrate front face of the substrate for element formation is formed so that each light 
emitting device may be surrounded. Each light emitting device surrounded by this slot can be made to be able to 
separate from the substrate for element formation, and each of that separated light emitting device can be mounted in 
the aforementioned substrate for wiring. 

[0013] As an example of the gestalt of more desirable operation, mounting to the substrate for wiring of each separated 
light emitting device can be performed by carrying in the substrate for wiring for every element, making the front face 
or rear face of a light emitting device stick to the fixture for adsorption, and the separation from the substrate for 
element formation of each light emitting device surrounded by the slot can use irradiation of the energy beam from the 
rear face of this substrate for element formation. Each light emitting device on the substrate for element formation is 
made to hold to the substrate for maintenance temporarily, each light emitting device may be made to separate from the 
substrate for element formation after irradiation of the aforementioned energy beam, and each light emitting device 
may be made to hold to the substrate for maintenance before irradiation of this energy beam temporarily. In this case, 
adhesion material may be formed in the whole surface and, as for the substrate for maintenance, the front face of the 
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aforementioned light emitting device may be held temporarily at the adhesion material. Moreover, you may be made to 
perform mounting to the aforementioned substrate for wiring of each separated light emitting device by sticking the 
electrode section on the front face of a light emitting device to the electric conduction material on the aforementioned 
substrate for wiring by pressure. 

[0014] Moreover, this invention is offered also about the manufacture method of the light emitting device which 
constitutes the above-mentioned image display equipment, and the manufacture method of the light emitting device of 
this invention carries out the laminating of the semiconductor layer on a necessary substrate, and after putting in order 
and forming two or more light emitting devices in this semiconductor layer, while dissociating for every light emitting 
device, it is characterized by separating each light emitting device also from the aforementioned substrate. 
[0015] As for each aforementioned light emitting device, the aforementioned substrate, and separation of a between, in 
a desirable example of the manufacture method of a light emitting device, it is desirable for irradiation of the energy 
beam from the rear face of this substrate to be used, and to make each aforementioned light emitting device hold to the 
substrate for maintenance temporarily, to make each light emitting device separate from the aforementioned substrate 
after irradiation of the aforementioned energy beam before irradiation of the aforementioned energy beam, and to make 
each light emitting device hold to the substrate for maintenance temporarily. Moreover, adhesion material is formed in 
the whole surface and the front face of the aforementioned light emitting device may be made, as for the substrate for 
maintenance, to be held at the adhesion material temporarily. 

[0016] In the array method of an element of on the other hand arranging two or more elements with which the array 
method of the element of this invention was arranged on the first substrate on the second substrate The first imprint 
process which the aforementioned element is imprinted [ process ] and makes this element hold to the member for 
maintenance temporarily so that it may be in the state where it estranged from the state where the aforementioned 
element was arranged on the first substrate of the above, It is characterized by having the second imprint process which 
estranges further the aforementioned element held temporarily [ aforementioned ] at the member for maintenance, and 
imprints it on the second substrate of the above. 

[0017] According to the above-mentioned method, when an element is made to hold to the member for maintenance 
temporarily, already, distance between elements is enlarged and becomes possible [ preparing an electrode with 
comparatively big size, an electrode pad, etc. using the spreading interval ]. At the continuing second imprint process, 
since wiring which used an electrode with comparatively big size, an electrode pad, etc. of the member for 
maintenance temporarily is performed, even if it is the case that the size of final equipment is remarkable and big, as 
compared with element size, wiring can be formed easily. 

[0018] Moreover, the manufacture method of the image display equipment of this invention of having applied the array 
method of the above-mentioned element It is the method of manufacturing the image display equipment which has 
arranged the light emitting device or the liquid crystal controlling element in the shape of a matrix. The first imprint 
process which the aforementioned light emitting device or a liquid crystal controlling element is imprinted [ process ], 
and makes the aforementioned light emitting device or a liquid crystal controlling element hold to the member for 
maintenance temporarily so that it may be in the state where it estranged from the state where the light emitting device 
or the liquid crystal controlling element was arranged on the first substrate, It is characterized by having the second 
imprint process which estranges further the aforementioned light emitting device or liquid crystal controlling element 
held temporarily [ aforementioned ] at the member for maintenance, and is imprinted on the second substrate, and the 
wiring formation process which forms the wiring connected to each aforementioned light emitting device or a liquid 
crystal controlling element. 

[0019] According to the manufacture method of the above-mentioned image display equipment, it consists of that the 
image display portion of image display equipment arranges a light emitting device or a liquid crystal controlling 
element in the shape of a matrix. The light emitting device or liquid crystal controlling element on the first substrate 
makes it high, dense state, i.e., degree of integration, can perform and create micro processing, and becomes possible 
[ preparing an electrode with comparatively big size, an electrode pad, etc. using the interval which spread when it 
imprinted estranging to the member for maintenance temporarily ]. Therefore, the wiring after the second imprint can 
be easily formed like the array method of the above-mentioned element. 

[0020] this invention offers the image display equipment which devised to mounting of a light emitting device in 
addition to the above, and its manufacture method. That is, the image display equipment of this this invention is 
characterized by for the crystal-growth layer formed of the crystal growth of the aforementioned light emitting device 
inverting with the time of a crystal growth in the direction of a normal of the aforementioned substrate principal plane, 
and being mounted in the substrate for wiring in the image display equipment which has the structure which arranged 
and mounted two or more light emitting devices on the substrate principal plane of the substrate for wiring. 
[0021] Moreover, in the aforementioned composition, as for the image display equipment of this invention, a light 
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emitting device has the crystal-growth layer from which the substrate side at the time of a crystal growth serves as an 
optical ejection aperture. Before each light emitting device is mounted in the aforementioned substrate for wiring, it 
can be made into dissociating-from substrate for growth structure, and it sets in the aforementioned composition. The 
1st electrode by which the 1st conductive layer, a barrier layer, and the 2nd conductive layer are formed, and are 
connected to the aforementioned crystal-growth layer which has the inclination crystal face toward which the light 
emitting device inclined to the substrate principal plane with the 1st conductive layer of the above, The 2nd electrode 
linked to the 2nd conductive layer of the above can be made into the structure where the height from the substrate for 
growth is made almost of the same grade. Moreover, it is image display equipment which has the inverted crystal- 
growth layer, and it has the 1st conductive layer and the 2nd conductive layer which sandwich a barrier layer, and the 
1st electrode connected with the 1st conductive layer and the 2nd electrode linked to the 2nd conductive layer can also 
be made into the structure which is divided, respectively and is formed on both sides of the aforementioned crystal- 
growth layer in the direction of a normal of the aforementioned substrate principal plane. 

[0022] Furthermore, the manufacture method of the image display equipment of this invention The 1st electrode which 
forms the crystal-growth layer which will become if it becomes the configuration which the substrate side opened by 
the selective growth on the substrate for growth, forms the 1st conductive layer, a barrier layer, and the 2nd conductive 
layer in this crystal-growth layer, constitutes a light emitting device, and connects with the 1st conductive layer of the 
above, It is characterized by forming the 2nd electrode linked to the 2nd conductive layer of the above so that the 
height from the substrate for growth may become almost of the same grade, separating the aforementioned crystal- 
growth layer from the aforementioned substrate for growth, and inverting and mounting in the substrate for wiring. 
[0023] Moreover, the element mounting substrate of this invention is characterized by for the crystal-growth layer 
formed of the crystal growth of the aforementioned element inverting with the time of a crystal growth in the direction 
of a normal of the aforementioned substrate principal plane, and being mounted in the aforementioned substrate for 
wiring in the substrate which has the structure which arranged and mounted two or more elements on the substrate 
principal plane of the substrate for wiring. 

[0024] In the image display equipment of the above-mentioned this invention, since the crystal-growth layer of a light 
emitting device inverts in the direction of a normal of a substrate principal plane at the time of a crystal growth, even if 
it is the case where an electrode side is formed in the crystal-growth layer bottom, it will be located in the bottom 
which stands face to face against the substrate for wiring by inversion, and electrical installation can be easily planned 
by forming a wiring layer on the substrate for wiring in the case of mounting. Therefore, it is not necessary to carry out 
a package gestalt, and a light emitting device can also be arranged with high density. 

[0025] Moreover, in the manufacture method of the image display equipment of this invention, since a crystal-growth 
layer is formed of a selective growth, when the crystal-growth layer which has the inclination crystal face which 
inclined to the substrate principal plane simply can be formed, therefore a crystal-growth layer is inverted, it becomes 
easy to take out in light and to use an aperture as the upper surface. Moreover, electric connection with the substrate for 
wiring can be made an easy thing by making the 2nd electrode linked to the 2nd conductive layer of the above the 
height from the substrate for growth become almost of the same grade. 
[0026] 

[Embodiments of the Invention] Hereafter, the manufacture method of the image display equipment which applied this 
invention, and image display equipment, and a further are explained in detail about the manufacture method of a light 
emitting device, the array method of an element, and an element mounting substrate, referring to a drawing. 
[0027] Drawing 1 is drawing showing the layout of the important section of the image display equipment of the 1st 
example, and is illustrating the every 2 pixels important section to the perpendicular horizontal direction in drawin g 1 . 
With the image display equipment of this example, two or more address lines ADD0 and ADD1 which extended 
horizontally on the principal plane of the substrate 1 for wiring are formed, and two or more data lines DLR0-DLB1 
which extended perpendicularly through the layer insulation film which is not illustrated further are formed. As long as 
the substrate 1 for wiring is a substrate general-purpose to semiconductor manufacture of a glass substrate, the metal 
substrate covered with synthetic resin or the insulating layer or a silicon substrate, etc., etc. and is a substrate which can 
be formed in the precision which can ask for the address line or the data line, it may be what substrate. 
[0028] The address lines ADD0 and ADD1 are formed of the combination of the conductive outstanding metallic- 
material layer and the conductive outstanding semiconductor-material layer, and a metallic-material layer etc., and as 
shown in drawing 1 , they can make the line breadth latus width of face as compared with the size M of light emitting 
diode. It can realize from mounting light emitting diode of the minute size by which occupancy area of the 
aforementioned light emitting device of a piece was made two or less [ 10000-micrometer ] or more [ 25-micrometer ] 
by two, and the delay by resistance of the address line in the case of scanning a pixel one by one, therefore making a 
necessary picture output itself can be reduced as much as possible so that this may be explained below. These address 
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lines ADDO and ADD1 are extended horizontally, and the one address line per each pixel passes. Therefore, the 
common address line is used for selection by the pixels which adjoin horizontally. 

[0029] The data lines DLR0-DLB1 are formed like the address line of the combination of the conductive outstanding 
metallic-material layer and the conductive outstanding semiconductor-material layer, and a metallic-material layer etc., 
and they can also form the line breadth so that the abbreviation half grade of the monopoly area of the substrate 1 for 
wiring may be occupied, as shown in drawing 1 . Since occupancy area of the light emitting device of a piece is made 
or less [ 10000-micrometer ] into two by two or more [ 25-micrometer ] and light emitting diode of minute size is 
mounted like [ such latus line breadth ] the address line, it is possible. These data lines DLR0-DLB1 are extended 
perpendicularly, and the three data lines are used according to the number of light emitting diodes per each pixel. For 
example, the light emitting diode of the pixel of the upper left in drawing consists of the red light emitting diode DR00, 
green light emitting diode DG00, and blue light emitting diode DB00, and the data lines DLR0-DLB0 are also formed 
for every luminescent color. The common data line is used between the diodes of the luminescent color with the pixel 
same [ the data lines DLR0-DLB1 ] which adjoins perpendicularly. 

[0030] The image display equipment of this example arranges light emitting diode in the shape of a matrix, and is a 
necessary picture signal (a video signal, i.e., the signal for animations, is included.), the following ~ the same . 
Luminescence which responded is performed, the dot order same as this drive method as active matrix liquid crystal 
display « the image display equipment of this example is driven by the degree or the line sequential color TV system 
The double hetero structure multilayer crystal of the gallium-nitride system which grew on the sapphire substrate as 
blue and a green object for light emitting diodes can be used for light emitting diode, and the double hetero structure 
multilayer crystal of the aluminum-arsenide gallium or indium-phosphide aluminum gallium system which grew on the 
gallium-arsenide substrate as an object for red light emitting diodes can be used for it. Although light emitting diode 
constitutes the pixel which consists of a group of three light emitting devices which changed wavelength mutually, the 
group of different wavelength may be a group of red, green, and not only blue but other colors. 
[0031] Subsequently in the image display equipment of this example, the red light emitting diodes DR00, DR01, 
DR10, and DR11, the green light emitting diodes DG00, DG01, DG10, and DG11, and the blue light emitting diodes 
DB00, DB01, DB10, and BG1 1 are horizontally located in a line in each pixel. For example, diode is arranged in order 
of the red light emitting diode DR00, green light emitting diode DG00, and the blue light emitting diode DB00, and the 
light emitting diode of the pixel of the upper left in drawing constitutes the group these three light emitting diodes of 
whose are one pixel. 

[0032] Here, each light emitting diode has the configuration of an abbreviation square, respectively, for example, and 
has the chip structure mounted still in [ of a minute package state (for example, below 1mm size grade) ] the state still 
in the state in the state where it does not pack. Although not illustrated about the detailed layer structure of light 
emitting diode, the flat-surface configuration of light emitting diode is an abbreviation square, it is mounting the light 
emitting diode chip of the abbreviation square, and the array of the shape of a matrix of light emitting diode consists of 
layout patterns of drawing 1 , respectively. The position of each light emitting diode is a position corresponding to the 
intersection position of the address lines ADDO and ADD1 and the data lines DLR0-DLB1, it connects with the 
address line electrically through the electrode putt section 1 1 linked to the address line, and each light emitting diode is 
similarly connected to the data line electrically through the electrode putt section 12 linked to the data line. The 
electrode pad section 1 1 is a small strip region which extends perpendicularly, and the electrode pad section 12 is a 
small strip region which extends horizontally. It connects with the address line and the data line electrically through 
these electrode pad sections 1 1 and 12, and each light emitting diode is driven by the point sequential or line sequential 
method. 

[0033] Since the element occupancy area of the light emitting diode of a piece is two or less [ 10000-micrometer ] or 
more [ 25-micrometer ] in two, as for the size of each light emitting diode of an abbreviation square, let one of them be 
the size of 5 to about 100 microns. As light emitting diode mounted in the substrate for ****** wiring in such minute 
size, each light emitting diode is mounted in the substrate 1 for wiring still in the state in a minute package state or the 
state where it does not pack. Because of manufacture of each diode, it can manufacture using the manufacture method 
of the desirable below-mentioned light emitting diode. On the other hand, with the image display equipment of this 
example, the pitch per pixel is perpendicular and V, and it is horizontal, and it is H, for example, is set as the range of 
0.1 to 1 millimeter. As image display equipment for the object for animations (a television receiver, a video device, 
game machine machine), or information (for example, for computers), this A 30 to 150cm thing is suitable in diagonal 
size, and a 300,000 to about 2 million pixels thing is desirable practically in general at the case where the number of 
pixels makes RGB 1 pixel in all. Moreover, it is because it is desirable to make a pixel pitch into 0.1 (personal highly 
minute display) to 1 millimeter (animation display for several persons) as image display equipment of a direct viewing 
type also from human being's visual-sense property. Therefore, it is desirable that the ratio of the occupancy area for 1 
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pixel on the image display equipment concerned to the occupancy area of each light emitting diode is 40000 or less 
[ 10 or more ] in the case where one of them makes light emitting diode the size of 5 to about 100 microns, and it is 
more desirable that it is [ or more further 10 ] 10000 or less. 

[0034] Typically, the size of a 0.3mm mail angle is a chip size before a resin package, and when the light emitting 
device of usual image display equipment gives it a resin package, it will exceed 1 millimeter. When it follows, for 
example, a pixel pitch is temporarily made into 5mm It will be restored to the numeric value whose ratio of the 
occupancy area for 1 pixel on the image display equipment to the occupancy area of each aforementioned light 
emitting diode is one to about two. It is 40000 or less [ 10 or more ] preferably as a range of the ratio of the occupancy 
area for 1 pixel on the image display equipment to the occupancy area of each light emitting diode like this example. It 
is or more 10 10000 or less range still more preferably, and typical image display equipment usual [ from the range of 
this example ] has become that from which the range of the ratio separated. 

[0035] Although it is in the background of the image display equipment of this example to use the light emitting diode 
of such a detailed chip size, even if it is a detailed chip size, it is shown as follows that sufficient brightness is obtained. 
That is, as indoor-type display, a value required as the sufficient brightness is about two 500 cd/m, and if this is 
converted into an optical output, it will also serve as red and each green and blue color with 5 W/m2 in general. In 
order for image display equipment to realize this, a calculation top should just be the range of 0.017microW to 
1 .7microW about the average optical output of one light emitting diode. If it assumes that it is usually equivalent to 
light emitting diode and reliability is considered here As light emitting diode mounted in the substrate for wiring that 
light emitting diode should just have the size about 100 square microns from a 1 square micron even if it adds some 
margins when the drive current density is made equivalent It becomes reliability and what the field of brightness is 
enough as to set the occupancy area of the light emitting diode of a piece or less [ 10000-micrometer ] to two by two or 
more [ 25 -micrometer ]. 

[0036] Each light emitting diode mounted with minute size has the size like ****, like the manufacture method 
mentioned later, it is formed on the substrate for element formation, it dissociates for every chip after that, and ****** 
mounting of the state where it does not pack, or the minute package state is carried out. The state where it does not 
pack points out the state where processing which covers the outside of diode chips, such as resin fabrication, has not 
been performed here. Moreover, although a minute package state is in the state covered by the thin thick resin etc., it 
points out the state where it has fitted in size (for example, thing about 1mm or less) smaller than the usual package 
size. Light emitting diode used for the image display equipment of this example is mounted on the substrate for wiring 
in size only with detailed part without a package or part with a minute package so that it may be explained in full detail 
by the below-mentioned manufacture method. 

[0037] Next, the image display equipment of the 2nd example is explained, referring to drawing 2 and d raw ing 3 . this 
example is a modification of the image display equipment of the 1st example of the above, and the current holding 
circuit electrically connected especially to each light emitting diode is the example mounted in the shape of a chip. 
[0038] The structure for 1 pixel (VlxHl) of the image display equipment of this example is shown by the layout 
pattern of drawin g 2 . Address-line ADD and two power supply lines PW1 and PW2 which extend horizontally on the 
same substrate 21 for wiring as the thing of the 1st example are formed at the necessary intervals. These address-lines 
ADD and two power supply lines PW1 and PW2 are formed of the combination of the conductive outstanding 
metallic-material layer and the conductive outstanding semiconductor-material layer, and a metallic-material layer etc., 
and let the line breadth be latus width of face as compared with the size of the chip of light emitting diode or a current 
holding circuit. Moreover, in the same pixel, the signal lines DLR, DLG, and DLB for every light emitting diode are 
perpendicularly formed at the necessary intervals, and these signal lines DLR, DLG, and DLB are also formed with the 
same structure as address-line ADD, and the size. 

[0039] With the image display equipment of this example, light emitting diodes DR, DG, and DB are arranged in the 
shape of a matrix, and perform luminescence according to the necessary picture signal. In the pixel concerned, diode is 
arranged in order of the red light emitting diode DR, green light emitting diode DG, and the blue light emitting diode 
DB, and the group these three light emitting diodes of whose are one pixel is constituted. Each light emitting diodes 
DR, DG, and DB of having the chip structure by which ****** mounting was carried out in size with a respectively 
minute abbreviation square are the same as that of the above-mentioned example. Each light emitting diodes DR, DG, 
and DB are mounted in the field between the power supply line PW1 and the power supply line PW2. 
[0040] And in the image display equipment of this example, the current holding circuit PT for carrying out current 
maintenance which is electrically connected to each light emitting diodes DR, DG, and DB, and flows each light 
emitting diodes DR, DG, and DB is formed for every element. This current holding circuit PT is a circuit which 
consists of a transistor mentioned later and circuitry which has capacity, especially the current holding circuit PT is 
formed in the shape of [ individual ] a chip, and minute size is mounted in the substrate 21 for ****** wiring, the 
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aforementioned current holding circuit chip which formed each light emitting diodes DR 5 DG, and DB and the current 
holding circuit PT in this example - abbreviation - it has the same chip size, and element occupancy area of the light 
emitting diode of a piece is made or less [ 10000-micrometer ] into two by two or more [ 25-micrometer ], and 
occupancy area of the chip of the current holding circuit PT of a piece is similarly made or less [ 10000-micrometer ] 
into two by two or more [ 25-micrometer ] such abbreviation — by considering as the same chip size, mounting at the 
same mounting process is attained and a manufacturing process can be realized easily Each [ these ] current holding 
circuit PT is formed in the field between the power supply line PW1 and address-line ADD. 
[0041] Between each light emitting diodes DR, DG, and DB and the current holding circuit PT and between each 
signal lines DLR, DLG, and DLB, or address-line ADD and the power supply lines PW1 and PW2, the required shell 
wiring sections 22-26 of wiring are formed. The wiring section 22 is a band-like smallness field which makes it a 
longitudinal direction perpendicularly, and connects the power supply line PW2 with light emitting diode. The wiring 
section 23 is a strip region which makes it a longitudinal direction perpendicularly, and connects between the current 
holding circuits PT for holding the current which drives light emitting diodes DR, DG, and DB and the light emitting 
diodes DR, DG, and DB of those, respectively. After the wiring section 24 extends horizontally from light emitting 
diode, in order to connect with the power supply line PW1, it is the band-like field which extended perpendicularly, 
and connects between the current holding circuit PT and the power supply lines PW1. The wiring section 25 is a band- 
like small field which makes it a longitudinal direction perpendicularly, and connects between the current holding 
circuit PT and address-line ADD. The wiring section 26 is the band-like small field which extended horizontally, and 
connects between the current holding circuit PT and signal lines DLR, DLG, and DLB, respectively. Each [ these ] 
wiring sections 22-26 can lay electric conduction material for junction which mentions each light emitting diodes DR, 
DG, and DB later when it mounts minute size in the substrate for ****** wiring, and can lay electric conduction 
material for junction which mentions the chip of the current holding circuit PT later similarly when it mounts minute 
size in the substrate for ****** wiring. 

[0042] Drawing 3 is the circuit diagram of the shown image display equipment of this example drawing 2. Among 
drawing, diode 3 1 is light emitting diode and emits light in a predetermined color according to a picture signal. In 
addition, although diodes 3 1 are three colors of red, green, and blue and three diodes 31 horizontal and located in a line 
constitute one pixel, in order to simplify explanation, it is shown by the inside of the circuit diagram of drawing 3 , 
without distinguishing a color. The transistors 32 and 33 and capacity 34 which were connected to this diode 31 
constitute a current holding circuit. A transistor 32 is connected with diode 3 1 in series between the power supply line 
PW1 and the power supply line PW2, when a transistor 32 is an ON state, it restricts, and diode 31 emits light. One 
side of the power supply line PW1 and the power supply line PW2 supplies grounding voltage, and another side 
supplies supply voltage. One side of the source drain field of the transistor 33 which functions as one terminal and 
switching transistor of capacity 34 connects with the gate of this transistor 32. The source drain field of another side of 
this transistor 33 is connected to the signal line DL to which a picture signal is supplied, and the gate of this transistor 
33 is connected to address-line ADD which extends horizontally. 

[0043] It means that address-line ADD has the structure where level is changed alternatively, by the shift register 
circuit 36, for example, only one of two or more address lines shifts to a high level, and the level address was chosen. 
A signal line DL is wiring for telling a picture (image) signal to each light emitting diode 31, and one signal line DL 
corresponds to each 3 1 1 light emitting diodes. Although the level shift of the address-line ADD is alternatively carried 
out by the shift register circuit 36, a signal line DL is scanned by the shift register transfer gate circuit 35, and a picture 
signal is supplied to the selected signal line DL through the shift register transfer gate circuit 35. 
[0044] The capacity 34 which connects with the gate of a transistor 32 and is connected to one source drain field of a 
transistor 33 has the function to maintain the potential of the gate of a transistor 32 when a transistor 33 will be in an 
OFF state. Thus, since a gate voltage can be maintained even when a transistor 33 is turned off, it is possible to 
continue driving light emitting diode 31 . 

[0045] Operation is explained briefly here. If voltage is impressed to level address-line ADD from a shift register 
circuit 36 and the address is chosen, the switching transistor 33 of the selected line will be in an ON state. If a picture 
signal is added to the signal line DL which has extended perpendicularly as voltage, although the voltage will arrive at 
the gate of a transistor 32 through a switching transistor 33 then, capacity 34 also stores electricity the gate voltage 
simultaneously, and it operates so that the capacity 34 may maintain the gate voltage of a transistor 32. Even when the 
potential of the address line concerning selection will change to a low again and a transistor 33 will be in an OFF state 
after selection operation of horizontal address-line ADD stopped namely, capacity 34 can continue holding the gate 
voltage at the time of selection until capacity 34 continues maintaining a gate voltage and the next address selection 
produces it theoretically. While this capacity 34 is maintaining the gate voltage, it is also possible for a transistor 32 to 
perform operation according to the maintained voltage, and to continue passing drive current to light emitting diode 3 1 . 
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Thus, by keeping long the time when light emitting diode 3 1 is emitting light, even if it makes low the drive current of 
each light emitting diode, the brightness of the whole picture can be made high. 

[0046] Next, it explains as the 3rd example, referring to drawing 4 or drawing 12 about the manufacture method of the 
image display equipment of this invention. In addition, the explanation to the last process which can use the 
manufacture method of this image display equipment also as the manufacture method of a light emitting device as it is, 
and is mounted to the substrate for wiring is also explanation of the manufacture method of a light emitting device. 
[0047] As shown in drawing 4 , first, the sapphire substrate 51 is prepared, and after forming the low temperature 
which is not illustrated and a hot buffer layer, the laminating of the 2nd conductivity-type clad layer 52, a barrier layer 
53, and the 1st conductivity-type clad layer 54 is carried out one by one. The sapphire substrate 51 turns into a 
substrate for element formation. The 2nd conductivity-type clad layer 52, a barrier layer 53, and the 1st conductivity- 
type clad layer 54 can use a metaphor as a gallium-nitride system crystal -growth layer here, when manufacturing blue 
and green light emitting diode. Of growth of such each class, the light emitting diode of double hetero structure with pn 
junction is formed on the sapphire substrate 51. 

[0048] Next, as shown in drawing 5 , using photo lithography technology, further, using vacuum evaporationo and 
reactive ion etching, n type electrode 55 is formed so that it may connect with the 2nd conductivity-type clad layer 52, 
and p type electrode 56 is also formed so that it may connect with the 1st conductivity-type clad layer 54 further. The 
separation slot 57 is formed in the place in which each electrodes 55 and 56 were formed for every element so that the 
circumference of each element may be separated. Although the pattern of this separation slot 57 becomes grid-like in 
order to make into the shape of a square light emitting diode generally left behind, it may not be limited to this but 
other configurations are sufficient as it. The depth of this separation slot 57 is the depth which the principal plane of 
the sapphire substrate 51 exposes, and the 2nd conductivity-type clad layer 52 was separated by this separation slot 57. 
The size of the light emitting diode made into the shape of a square is the size of the grade by which the occupancy 
area is made two or less [ 10000-micrometer ] or more [ 25-micrometer ] by two, and the size of one side follows and 
is 5 micrometers or 100 micrometers. 

[0049] As shown in drawing 6 , the substrate 60 for maintenance is prepared temporarily. The substrate 60 for 
maintenance is a substrate for holding, when imprinting each light emitting diode temporarily [ this ]. The adhesion 
material layer 61 is applied to the front face of the substrate 60 for maintenance temporarily [ this ], and the front face 
62 of the adhesion material layer 61 is stuck to the light emitting diode side in which the separation slot 57 was already 
formed by pressure. Then, the front-face side of each light emitting diode will adhere to the front face 62 of the 
adhesion material layer 61. 

[0050] Next, as shown in drawing 7 , it irradiates so that high power pulse ultraviolet-rays laser, such as excimer laser 
light, may be penetrated from the rear-face side of the sapphire substrate 51 to a front- face side as an energy beam. By 
irradiation of this high power pulse ultraviolet-rays laser, between the sapphire substrate 51 and the 2nd conductivity- 
type clad layers 52 near the interface of the 2nd conductivity-type clad layer 52 grade which is a crystal layer which are 
the sapphire substrate 51 and a crystal layer as a gallium-nitride layer decomposes into nitrogen gas and a metal 
gallium, and the junction force between the 2nd conductivity-type clad layer 52 and sapphire substrate 51 becomes 
weak, consequently it is shown drawing 8 2 can be exfoliated easily. 

[0051] After exfoliating the sapphire substrate 51, each light emitting diode is held temporarily at the adhesion material 
layer 61 of the substrate 60 for maintenance, where isolation is carried out, and as shown in drawing 9 , it adsorbs the 
field of the 2nd conductivity-type clad layer 52 with the fixture 70 for adsorption, the adsorption prepared in the fixture 
70 for adsorption concerned in the place where the adsorption section 72 of the fixture 70 for adsorption touched the 
rear face of the 2nd conductivity-type clad layer 52 ~ adsorption required of decompressing the internal pressure of a 
hole 71 is performed 

[0052] In the place to which the rear face of the 2nd conductivity-type clad layer 52 of the light emitting diode 
concerning adsorption fully stuck, the fixture 70 for adsorption is separated from the substrate 60 for maintenance 
temporarily, and the light emitting diode which starts adsorption as shown in drawing 10 is individually removed from 
the substrate 60 for maintenance temporarily. 

[0053] Although even this serves as the manufacture method of the light emitting device of individual small size, 
image display equipment is succeedingly manufactured by mounting in the substrate for wiring. Drawin g 1 1 is drawing 
showing a state just before mounting light emitting diode by which the fixture 70 for adsorption is adsorbed in the 
substrate 80 for wiring, and ****** composition of this light emitting diode is carried out in the minute size by which 
occupancy area of the element of a piece is made two or less [ 10000-micrometer ] or more [ 25-micrometer ] by two. 
In this stage, the substrate 80 for wiring is already prepared and the wiring electrodes 81, such as a necessary signal 
line, the address line, a power supply line, and a grounding conductor, are already formed on this substrate 80 for 
wiring. As long as the substrate 80 for wiring is a substrate general-purpose to semiconductor manufacture of a glass 
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substrate, the metal substrate covered with synthetic resin or the insulating layer or a silicon substrate, etc., etc. and is a 
substrate which can be formed in the precision which can ask for the address line or the data line, it may be what 
substrate. On the wiring electrode 81, the electric conduction material 82 for junction is formed. This electric 
conduction material 82 for junction should just be a material which achieves electric connection, deforming by being 
stuck by pressure. 

[0054] Next, as shown in drawin g 12 , bring the fixture 70 for adsorption close to the substrate 80 for wiring, light 
emitting diode is made to stick to a necessary position by pressure, and the light emitting diode concerned is mounted. 
Although the electric conduction material 82 for junction deforms by sticking by pressure of the light emitting diode in 
this state where it does not pack, it is certainly fixed and mounting is completed. The image display equipment with 
which the pixel was arranged in the shape of a matrix by repeating the mounting work of such light emitting diode 
about all diodes, and performing it is completed. It can mount still in the state in the state with the same said of a 
current holding circuit where it does not pack, and the circuitry which has a current holding circuit can also be 
manufactured easily. 

[0055] By using the manufacture method of the image display equipment of this example, the means of laser etc. is 
unnecessary to the formation of a minute chip of the light emitting diode and the circuit element which are formed on 
the light emitting diode formed on a gallium-nitride substrate, or a silicon substrate, and can form a minute chip in it 
with the polish from a substrate rear face, grinding, chemical etching, or the combination of ETCHIGGU for separation 
slot formation. 

[0056] In addition, although the above-mentioned example explained the example which adsorbs light emitting diode 
one [ at a time ], and mounts it, by using the fixture in which two or more adsorption sections were formed, it is also 
possible to raise the productivity, when forming an element on a silicon substrate or a compound semiconductor 
substrate, it is not limited to irradiation of an energy beam, but the polish from a substrate rear face, grinding, and 
chemical etching may be used. 

[0057] Since Light Emitting Diode (light emitting diode) which is a light emitting device is expensive, it can do the 
image display equipment using Light Emitting Diode in a low cost by manufacturing much Light Emitting Diode chips 
from one wafer as mentioned above. That is, the thing of about 300-micrometer angle is made the Light Emitting 
Diode chip of dozens of micrometer angle as mentioned above for a Light Emitting Diode chip size, and if it is 
connected and image display equipment is manufactured, the price of image display equipment can be lowered. 
[0058] then, each element — a degree of integration — technology, such as the thin film replica method which form 
highly, and it is made to move, making a latus field estrange each element by imprint etc., and there is technology 
which constitutes comparatively big display, such as image-display equipment, for example, is indicated by U.S. Pat. 
No. 5438241, and the formation method of the transistor array panel for a display indicated by JP,1 1-142878,A, is 
known In U.S. Pat. No. 5438241, the imprint method by which the element densely formed on the substrate is 
rearranged at ** is indicated, and an elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of the interval and position of each element, after imprinting an element to an elasticity substrate with 
adhesives. And each element on the elongated substrate is imprinted on a necessary display panel. Moreover, with the 
technology indicated by JP,1 1-1 42878, A, the whole imprint of the TFT which constitutes the liquid crystal display 
section on the 1st substrate is carried out on the 2nd substrate, and the technology alternatively imprinted from the 2nd 
substrate to the 3rd substrate corresponding to a pixel pitch next is indicated. 

[0059] However, the following problems arise with the above technology. First, as for the imprint method which 
rearranges to ** the device densely formed on the above-mentioned substrate, the device position has the essential 
problem of shifting only for the chip size (>=20micrometer) by the minimum by which position of the adhesion side of 
a device chip the fix point at the time of extension of an elasticity substrate (supporting point) becomes. Therefore, the 
precision position control for every device chip becomes indispensable. Therefore, formation of the highly minute TFT 
array panel which needs the alignment precision of about at least 1 micrometer takes great time at alignment including 
the position measurement and control for every TFT device chip. Furthermore, in the imprint to a resin film with a big 
coefficient of thermal expansion, it is tended to spoil the temperature / stress change before and behind positioning 
alignment precision. There is a very big problem in adopting as mass production technology from the above reason. 
[0060] Moreover, with the technology indicated by JP,1 1-142878,A, a wiring electrode etc. is created after a final 
imprint. However, after the high integration for high-speed operation or low-cost-izing asks for making small element 
sizes, such as TFT and a light emitting device, and it arranges an element in the position of a necessary pixel pitch by it 
It is necessary to form wiring in the state where it is arranged in the field which the element chip which turned 
minutely was able to extend, and which technical problem with poor wiring will newly spout from the problem of the 
position precision of an element in the case where a wiring layer etc. is formed. 

[0061] Then, in case the element by which micro processing was carried out is imprinted more to a latus field, the array 
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method of an element that every problem with poor wiring can solve after an imprint, without spoiling alignment 
precision, and the manufacture method of image display equipment are needed. Then, the array method of this element 
and the manufacture method of image display equipment are explained hereafter. 

[0062] The array method of the element of [stage expansion 2 Replica method] book operation gestalt, and the 
manufacture method of image display equipment Two steps of expansion imprints which imprint to the member for 
maintenance temporarily so that it may be in the state where the element created on the first substrate with high 
integration was estranged rather than the state where the element was arranged on the first substrate, estrange further 
the aforementioned element subsequently to the member for maintenance held temporarily, and imprint it on the 
second substrate are performed. In addition, although the imprint is made into two stages with this operation gestalt, 
also let imprints be three stages and a multi-stage story beyond it according to the degree of expansion which estranges 
and arranges an element. 

[0063] Drawing 13 and drawing 14 are drawings showing the fundamental process of a 2 stage expansion replica 
method, respectively. First, an element 92 like a light emitting device or a liquid crystal controlling element is densely 
formed on the first substrate 90 shown in (a) of drawing 13 . When a liquid crystal controlling element forms a liquid 
crystal panel as a final product, they are elements, such as TFT which controls the orientation state of liquid crystal. By 
forming an element densely, the number of the elements generated by per each substrate can be made [ many ], and 
product cost can be lowered. The first substrate 90 may arrange what could form each element 92 directly on the first 
substrate 90, and was formed on other substrates, although for example, a semiconductor wafer, a glass substrate, a 
quartz-glass substrate, a sapphire substrate, a plastic plate, etc. are substrates in which element formation is possible 
variously. 

[0064] Next, as shown in (b) of drawing 1 3 , each element 92 is imprinted from the first substrate 90 by the member 91 
for maintenance temporarily which is shown by the drawing destructive line, and each element 92 is held on the 
member 91 for maintenance temporarily [ this ]. The element 92 which adjoins here is estranged and is allotted in the 
shape of a matrix like illustration. That is, although an element 92 is imprinted so that between elements may be 
extended also in the x directions, respectively, it imprints so that between elements may be extended also in the 
direction perpendicular to x directions of y, respectively. Especially the distance estranged at this time is not limited, 
but can be made into the distance which took into consideration resin section formation at a consecutive process, and 
formation of an electrode pad as an example. When it imprints from the first substrate 90 on the member 91 for 
maintenance temporarily, all the elements on the first substrate 90 can be estranged and imprinted. In this case, the size 
of the member 91 for maintenance should just be more than the size that multiplied by the distance estranged in the 
number of the elements 92 allotted in the shape of a matrix (x directions and the direction of y respectively) 
temporarily. Moreover, some elements on the first substrate 90 are able to estrange and imprint on the member 91 for 
maintenance temporarily. 

[0065] After applying the resin which can perform the imprint of the element 92 to the member 91 for maintenance 
temporarily using the mechanical means using the necessary fixture for adsorption, a necessary actuator, etc. so that it 
may mention later, or produces reactions, such as softening, hardening, bridge formation, and degradation, by heat or 
light, heat and light are irradiated locally, ablation, adhesion, etc. are produced, and it may be made to imprint 
alternatively. Furthermore, you may make it imprint in the combination of heat, light, and mechanical means. Although 
it is common to confront the fields of the member 91 for maintenance and the first substrate 90 temporarily, and to 
imprint, an element 92 is scatteringly separated from the first substrate 90 for every chip, and you may make it once 
arrange each element 92 in the member 91 for maintenance anew temporarily. 

[0066] As shown in (c) of drawing 13 after such a first imprint process, since the element 92 which exists on the 
member 91 for maintenance temporarily is estranged, covering of the resin of the circumference of an element and 
formation of an electrode pad are performed every element 92. An electrode pad is made easy to form and covering of 
the resin of the circumference of an element is formed for making easy the handling by the following second imprint 
process etc. Since formation of an electrode pad is performed after the second imprint process which final wiring 
follows so that it may mention later, it is formed in comparatively oversized size so that poor wiring may not arise in 
that case. In addition, the electrode pad is not illustrated to (c) of drawing 13 . The resin formation chip 94 is formed 
because a resin 93 covers the surroundings of each element 92. On a flat surface, although an element 92 is located in 
the center of abbreviation of the resin formation chip 94, it may exist in the position which inclined toward the one side 
and angle side. 

[0067] Next, as shown in (d) of drawin g 13 , the second imprint process is performed. At this second imprint process, it 
imprints on the second substrate 95 so that the element 92 allotted in the shape of a matrix on the member 91 for 
maintenance temporarily may estrange further the whole resin formation chip 94. Like [ this imprint ] the first imprint 
process, after applying the resin which can carry out using the mechanical means using the necessary fixture for 
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adsorption, a necessary actuator, etc., or produces reactions, such as softening, hardening, bridge formation, and 
degradation, by heat or light, heat and light are irradiated locally, exfoliation, adhesion, etc. are produced, and it may 
be made to imprint alternatively. Furthermore, you may make it imprint in the combination of heat, light, and 
mechanical means. 

[0068] Also in the second imprint process, the adjoining element 92 is estranged the whole resin formation chip 94, 
and is allotted in the shape of a matrix like illustration. That is, although an element 92 is imprinted so that between 
elements may be extended also in the x directions, respectively, it imprints so that between elements may be extended 
also in the direction perpendicular to x directions of y, respectively. Supposing the position of the element arranged by 
the second imprint process is a position corresponding to the pixel of final products, such as image display equipment, 
the abbreviation integral multiple of the pitch between the original elements 92 will serve as a pitch of the element 92 
arranged by the second imprint process. When the dilation ratio of the estranged pitch in the member 91 for 
maintenance is set to n from the first substrate 90 here temporarily and the dilation ratio of the estranged pitch in the 
second substrate 95 is set to m from the member 91 for maintenance temporarily, the value E of an abbreviation 
integral multiple is expressed with E=nxm. dilation ratios n and m respectively - an integer you may be - an 
integer — not but -- ** ~ E becomes an integer -- combining (it being m= 5 at n= 2.4) - it is -- ****i n g . 
[0069] Wiring is performed to each element 92 estranged the whole resin formation chip 94 on the second substrate 95. 
Wiring while stopping a faulty connection as much as possible using the electrode pad formed previously at this time is 
made. As for this wiring, in the case of light emitting devices, such as light emitting diode, an element 92 includes a 
selection-signal line, a voltage line, wiring of an orientation electrode layer etc., etc. including wiring to p electrode 
and n electrode, as for the case of a liquid crystal controlling element. 

[0070] Next, drawing 14 is the modification of the 2 stage expansion replica method of drawing 13 , and is an 
operation gestalt from which the imprint method to member 91a for maintenance differs from on first substrate 90a 
temporarily. As shown in (a) of drawing 14 , an element 92 like a light emitting device or a liquid crystal controlling 
element is densely formed on first substrate 90a. Two or more elements 92 are arranged in the shape of a matrix on 
first substrate 90a, and as for the first substrate 90a itself, like the first substrate 90 of drawing 13 , although a 
semiconductor wafer, a glass substrate, a quartz-glass substrate, a sapphire substrate, a plastic plate, etc. are substrates 
in which element formation is possible variously You may arrange what could form each element 12 directly on the 
first substrate 90, and was formed on other substrates. 

[0071] Thus, it imprints in the place which formed two or more elements 92 in the shape of a matrix on first substrate 
90a, estranging an element 92 to member 91a for maintenance temporarily. In this case, it is held so that member 91a 
for maintenance may confront each other first substrate 90a and temporarily, and it imprints so that two or more 
elements 92 arranged in the shape of [ on first substrate 90a ] a matrix may be operated on a curtailed schedule. That is, 
when imprinting a certain element 92 on first substrate 90a, the element 92 of the position which estranged only 
necessary distance is imprinted while member 91a for maintenance confronts each other first substrate 90a and 
temporarily [ concerned ] without imprinting the element 92 of the circumference which adjoined. Although the 
element 92 of the circumference which adjoined is left behind to first substrate 90a by this infanticide imprint, it is 
imprinting to the member for maintenance temporarily [ separate ], and it is utilized effectively, without making 
useless the element 92 formed densely. 

[0072] After applying the resin which can perform the imprint of the element 92 to member 91a for maintenance 
temporarily using the mechanical means using the necessary fixture for adsorption, a necessary actuator, etc. so that it 
may mention later, or produces reactions, such as softening, hardening, bridge formation, and degradation, by heat or 
light, heat and light are irradiated locally, ablation, adhesion, etc. are produced, and it may be made to imprint 
alternatively. Furthermore, you may make it imprint in the combination of heat, light, and mechanical means. 
[0073] Since it is estranged, as are shown in (c) of drawing 14 after such a first imprint process, and covering of the 
resin 93 of the circumference of an element and formation of an electrode pad are performed every element 92 and the 
element 92 which exists on member 91a for maintenance temporarily shows continuously (d) of drawi ng 14 , the 
second imprint process is performed. At this second imprint process, it imprints on the second substrate 95 so that the 
element 92 allotted in the shape of a matrix on member 91 a for maintenance temporarily may estrange further the 
whole resin formation chip 94. Covering of the resin 93 of the circumference of these elements, formation of an 
electrode pad, and the second imprint process are the same as the process explained using drawing 13 , and are said of 
the point that wiring necessary in after a 2 stage expansion imprint is formed. [ of the same ] 
[0074] the space estranged after the first imprint in the 2 stage expansion replica method shown in these drawing 13 
and drawing 14 - using — an electrode pad, resin hammer hardening, etc. « it can carry out -- the [ and ] - although 
wiring is performed after 2 imprints, wiring while stopping a faulty connection as much as possible using the electrode 
pad formed previously is made Therefore, the yield of image display equipment can be raised. Moreover, in the 2 stage 
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expansion replica method of this operation gestalt, the processes which estrange the distance between elements are two 
processes, it is performing the expansion imprint of two or more processes which estranges the distance between such 
elements, and the number of times of an imprint will become fewer in practice. Namely, for example, the dilation ratio 
of the estranged pitch in the members 91 and 91a for maintenance is set to 2 (n= 2) from the first substrate 90 and 90a 
here temporarily. In the time of imprinting in the range temporarily expanded by the imprint once, when the dilation 
ratio of the estranged pitch in the second substrate 95 was set to 2 (m= 2) from the members 91 and 91a for 
maintenance temporarily Although the need that the last dilation ratio performs alignment of 16 imprints of the square, 
i.e., the first substrate, 16 times by 2x4 times 2 arises The number of times of alignment can be managed only with a 
total of 8 times added simply [ the square of the dilation ratio 2 in 4 times and the second imprint process of the square 
of the dilation ratio 2 in the first imprint process ] 4 times with the 2 stage expansion replica method of this operation 
gestalt. That is, only 2nm time can surely reduce the number of times of an imprint from it being 2(n+m) =n2+2 
nm+m2, when meaning the same imprint scale factor. Therefore, a manufacturing process also serves as saving of time 
or cost by the number of times, especially it becomes useful when a dilation ratio is large. 
[0075] In addition, in the 2 stage expansion replica method shown in drawing 13 and drawing 14 , although the 
element 92 is made into the light emitting device or the liquid crystal controlling element, you may be the element 
which was not limited to this but was chosen from the other element, for example, optoelectric transducer, 
piezoelectric-device, TFT element, thin film diode element, resistance-element, switching element, minute magnetic- 
cell, and microoptics element or its portion, such combination, etc. 

[0076] [Example of everything but infanticide imprint] drawing 15 is drawing which was indicated to be (a) of drawing 
14 by (b) and in which thinning out and showing other examples of an imprint. Although an infanticide imprint is 
performed by confronting the substrate of an imprinting agency, and the substrate (member) of an imprint place, and 
imprinting an element alternatively, it is making the substrate (member) of an imprint place into big size, and it is 
possible to move all of the elements on the substrate of an imprinting agency to the substrate (member) of an imprint 
place. 

[0077] Drawing 15 shows the example in the case of the dilation ratio 3 in the first imprint process, and when first 
substrate 90c is made into a unit, member 91c for maintenance has a square 9 times the area of 3 temporarily. For this 
reason, in order to imprint all of the elements 92 on first substrate 90c which is the substrate of an imprinting agency, 
nine imprints are performed in all. The element 92 allotted in the shape of a matrix on first substrate 90c is divided 
every matrix unit of 3x3, one element 92 in it is imprinted one by one by member 91c for maintenance temporarily, 
and, finally the whole element 92 is imprinted. 

[0078] (a) of drawing 1 5 shows typically the place where the 1st element 92 is imprinted by member 91c for 
maintenance temporarily by every matrix unit in [ 3x3 ] the element 92 on first substrate 90c, and (b) of drawin g 15 
shows typically the place where the 2nd element 92 is imprinted in every matrix unit of 3x3 by member 91c for 
maintenance temporarily. In the 2nd imprint, it has shifted to the perpendicular direction in drawing, and by repeating 
the same infanticide imprint, the alignment position to member 91c for momentary maintenance of first substrate 90c 
can make an element 92 able to estrange, and can arrange it. Moreover, (c) of drawing 15 shows typically the place 
where the element 92 of eye octavus watch is imprinted the whole matrix unit of 3x3 by member 91c for maintenance 
temporarily, and (d) of drawin g 15 shows typically the place where the 9th element 92 is imprinted in every matrix unit 
of 3x3 by member 91c for maintenance temporarily. When the 9th element 92 is imprinted in every matrix unit of this 
of 3x3, an element 92 will be lost to first substrate 90c, and it will be held temporarily at member 91 for maintenance c 
in form that two or more elements 92 were estranged by the shape of a matrix. Henceforth, a 2 stage expansion imprint 
is performed according to the process of (c) of drawing 13 and dr awing 14 , and (d). 

[0079] With reference to a [resin formation chip] next drawing 16 , and drawing 17 , it is formed on the member for 
maintenance temporarily, and the resin formation chip imprinted by the second substrate is explained. The resin 
formation chip 100 is a briquette by the resin 102 about the surroundings of the element 101 estranged and arranged, 
and when imprinting an element 101 from the member for maintenance to the second substrate temporarily, it can use 
such a resin formation chip 100. 

[0080] Although an element 101 is the example of a light emitting device which is mentioned later, you may be not 
only a light emitting device but [ especially ] other elements. As for the resin formation chip 100, the main field is 
made into the shape of an abbreviation square on abbreviation monotonous. The configuration of this resin formation 
chip 100 is a configuration which hardened the resin 102 and was formed, and after specifically applying a non- 
hardened resin to the whole surface so that each element 101 may be included, and hardening this, it is the 
configuration acquired by cutting a marginal portion by dicing etc. The electrode pads 103 and 104 are formed in a 
front- face [ of the abbreviation plate-like resin 22 ], and rear-face side, respectively. Formation of these electrode pads 
103 and 104 forms conductive layers, such as a metal layer used as the material of the electrode pads 103 and 104, and 



Page 13 of 26 



a polycrystal silicon layer, in the whole surface, and it is formed by carrying out patterning to a necessary electrode 
configuration with photo lithography technology. These electrode pads 103 and 104 are formed so that it may connect 
with p electrode and n electrode of an element 101 which are a light emitting device, respectively, and a beer hall etc. 
is formed in a resin 102 when required. 

[0081] Although the electrode pads 103 and 104 are formed in the front-face [ of the resin formation chip 100 ], and 
rear-face side here, respectively, it is also possible to form both electrode pads in one field, for example, since there are 
the source, the gate, and three electrodes of a drain, by the case of TFT, you may form an electrode pad three or more 
than it. The position of the electrode pads 103 and 104 has shifted on a plate for making it not lap, even if it takes 
contact from the bottom at the time of final wiring formation. The configuration of the electrode pads 103 and 104 is 
not limited to a square, either, but is good also as other configurations. 

[0082] Handling becomes easy, in being able to extend the electrode pads 103 and 104 to a latus field compared with 
an element 101 and advancing an imprint at the following second imprint process with an adsorption fixture, while the 
surroundings of an element 101 are covered with a resin 102 and can form the electrode pads 103 and 104 with a 
sufficient precision by flattening with constituting such a resin formation chip 100. Since it is carried out after the 
second imprint process which final wiring follows so that it may mention later, poor wiring is beforehand prevented by 
performing wiring using the electrode pads 103 and 104 of comparatively oversized size. 

[0083] The structure of the light emitting device as an example of the element used for [light-emitting-device] drawin g 
18 with this operation gestalt is shown, (a) of drawin g 18 is an element cross section, and (b) of drawing 18 is a plan. 
This light emitting device is the light emitting diode of a GaN system, for example, is an element by which a crystal 
growth is carried out on a sapphire substrate. In the light emitting diode of such a GaN system, laser ablation arises by 
the laser radiation which penetrates a substrate, film peeling arises in the interface between a sapphire substrate and the 
growth phase of a GaN system in connection with the phenomenon which the nitrogen of GaN evaporates, and it has 
the feature as for which isolation is made to an easy thing. 

[0084] First, about the structure, the GaN layer 1 12 of the hexagon-head drill configuration by which the selective 
growth was carried out is formed on the ground growth phase 1 1 1 which consists of a GaN system semiconductor 
layer. In addition, the insulator layer which is not illustrated exists on the ground growth phase 111, and the GaN layer 
1 12 of a hexagon-head drill configuration is formed in the portion which carried out opening of the insulator layer by 
the MOCVD method etc. This GaN layer 1 12 is a pyramid type growth phase covered by the Sth page (the 1 to 101st 
page), when the principal plane of the sapphire substrate used at the time of growth is made into the Cth page, and it is 
the field which made silicon dope. The portion of the Sth page toward which this GaN layer 112 inclined functions as 
clad of terrorism structure to double. The InGaN layer 113 which is a barrier layer is formed so that the Sth page 
toward which the GaN layer 112 inclined may be worn, and the GaN layer 1 14 of a magnesium dope is formed in the 
outside. The GaN layer 1 14 of this magnesium dope also functions as clad. 

[0085] The p electrode 115 and the n electrode 1 16 are formed in such light emitting diode. The p electrode 115 carries 
out the vacuum evaporationo of the metallic materials, such as nickel/Pt/Au formed on the MAGUNESHUMUDOPU 
GaN layer 1 14, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried out opening of the insulator layer 
which the above-mentioned does not illustrate, the n electrode 116 carries out the vacuum evaporationo of the metallic 
materials, such as Ti/aluminum/Pt/Au, and is formed. In addition, as shown in drawing 20 , when performing n 
electrode ejection from the rear-face side of the ground growth phase 111, formation of the n electrode 1 16 becomes 
unnecessary at the front-face side of the ground growth phase 111. 

[0086] the element for which the light emitting diode of such a GaN system of structure can also blue emit light - it is 
- especially - laser ablation - it can exfoliate from a sapphire substrate comparatively easily, and alternative 
exfoliation is realized by irradiating a laser beam alternatively In addition, as light emitting diode of a GaN system, you 
may be the structure where a barrier layer is formed in a monotonous top or band-like, and may be the thing of the 
pyramid structure where the Cth page was formed in the upper-limit section. Moreover, you may be other nitride 
system light emitting devices, compound semiconductor element, etc. 

[0087] The array method of a light emitting device is explained referring to the [array method of a light emitting 
device], next from drawing 19 to drawing 21 . The light emitting device uses the light emitting diode of the GaN 
system shown in drawin g 1 8 . 

[0088] First, as shown in drawin g 1 9 , on the principal plane of the first substrate 121, two or more light emitting 
diodes 122 are formed in the shape of a matrix. The size of light emitting diode 122 can be set to about about 20 
micrometers. Material with the high permeability of the wavelength of the laser which irradiates the optical diode 122 
like a sapphire substrate as a component of the first substrate 121 is used. Although p electrode is formed in light 
emitting diode 122, final wiring is not yet made, but 122g of slots of separation between elements is formed, and each 
light emitting diode 122 is in the state of being separable. Formation of 122g of this slot is performed by reactive ion 
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etching. Such first substrate 121 is confronted with the member 123 for maintenance temporarily, as shown in drawing 
19 , and an alternative imprint is performed. 

[0089] Stratum disjunctum 124 and the adhesives layer 125 turn into two-layer, and are formed in the field which 
stands face to face against the first substrate 121 of the member 123 for maintenance temporarily. As an example of the 
member 121 for maintenance, a glass substrate, a quartz-glass substrate, a plastic plate, etc. can be used, and a fluorine 
coat, silicone resin, water-soluble adhesives (for example, PVA), a polyimide, etc. can be used as an example of the 
stratum disjunctum 124 on the member 121 for maintenance here temporarily. Moreover, the layer which consists of 
(ultraviolet-rays UV) hardening type adhesives, a thermosetting adhesive, or a thermoplastic adhesive as an adhesives 
layer 125 of the member 123 for maintenance temporarily can be used. As an example, UV hardening type adhesives 
as an adhesives layer 125 are applied by about 20-micrometer ** after forming 4 micrometers of polyimide films as 
stratum disjunctum 124 temporarily, using a quartz-glass substrate as a member 123 for maintenance. 
[0090] The adhesives layer 125 of the member 123 for maintenance is adjusted so that 125s of fields and non-hardened 
field 125y which were hardened may be intermingled, and alignment is carried out temporarily so that the light 
emitting diode 122 which starts a selection imprint at non-hardened field 125y may be located. What is necessary is for 
adjustment in which 125s of fields and non-hardened field 125y which were hardened are intermingled to carry out UV 
exposure for example, of the UV hardening type adhesives in 200-micrometer pitch alternatively with an exposure 
machine, and just to change the place which imprints light emitting diode 122 into the state of making it having 
hardened, by un-hardening except it. After such alignment, the light emitting diode 122 of the position is irradiated 
from the rear face of the first substrate 121 by laser, and light emitting diode 122 is exfoliated from the first substrate 
121 using laser ablation. From decomposing into metaled Ga and metaled nitrogen by the interface with a sapphire, the 
light emitting diode 122 of a GaN system can exfoliate comparatively easily. As laser to irradiate, an excimer laser, a 
higher-harmonic YAG laser, etc. are used. 

[0091] It dissociates by the interface of a GaN layer and the first substrate 121, and as selection irradiation **** or 
**************** 122 thrusts p electrode section of light emitting diode 122 into non-hardened field 125y of the 
adhesives layer 125 of an opposite side, it is imprinted by exfoliation using this laser ablation. Since it is 125s of fields 
which the portion of the corresponding adhesives layer 125 hardened and laser is not irradiated about the light emitting 
diode 122 of the field where other laser is not irradiated, either It does not imprint temporarily at the member 123 side 
for maintenance. In addition, although laser radiation only of the one light emitting diode 122 is alternatively carried 
out in drawing 19 , in the field estranged by n pitch, laser radiation of the light emitting diode 122 shall be carried out 
similarly. It estranges rather than the time of being arranged on the light emitting diode 122 first substrate 121 
depending on such an alternative imprint, and is arranged on the member 123 for maintenance temporarily. 
[0092] Next, the adhesives layer 125 of non-hardened field 125y is stiffened, and light emitting diode 122 is made to 
fix in the place which performed the imprint to the member 123 for maintenance from the first substrate 121 of the 
alternative light emitting diode 122 temporarily, as shown in drawing 20 . This hardening is possible by adding energy, 
such as heat and light. Light emitting diode 122 is in the state held temporarily at the adhesives layer 125 of the 
member 123 for maintenance, the rear face of light emitting diode 122 is on n electrode side (cathode electrode side), 
and since it is removed and washed so that there may be no resin (adhesives) in the rear face of light emitting diode 
122, in the case where the electrode pad 126 is formed, the electrode pad 126 is electrically connected with the rear 
face of light emitting diode 122. 

[0093] As an example of washing of the adhesives layer 125, etching and UV ozone irradiation wash the resin for 
adhesives with oxygen plasma. And since Ga deposits in the surface of separation when GaN system light emitting 
diode is exfoliated by laser from the first substrate 121 which consists of a sapphire substrate, to********** will be 
required and NaOH solution or a rare nitric acid will perform the Ga. Then, patterning of the electrode pad 126 is 
carried out. The electrode pad by the side of the cathode at this time can be used as about 60-micrometer angle. As an 
electrode pad 126, material, such as transparent electrodes (ITO and ZnO systems etc.) or Ti/aluminum/Pt/Au, is used. 
Since in the case of a transparent electrode luminescence is not interrupted even if it is wearing the rear face of light 
emitting diode greatly, patterning precision is coarse, big electrode formation can be performed, and a patterning 
process becomes easy. 

[0094] After drawing 21 imprints light emitting diode 122 from the member 123 for maintenance to the second 
member 127 for momentary maintenance temporarily and forms the beer hall 130 by the side of an anode electrode (p 
electrode), it forms the anode lateral-electrode pad 129, and shows the state where the dicing of the adhesives layer 125 
which consists of a resin was carried out. As a result of this dicing, the isolation slot 131 was formed and light emitting 
diode 122 was classified for every element. The isolation slot 131 consists of two or more parallel lines extended in all 
directions as a flat-surface pattern in order to separate each matrix-like light emitting diode 122. At the bottom of the 
isolation slot 131, the front face of the second member 127 for momentary maintenance faces. Stratum disjunctum 128 



Page 15 of 26 



is formed on the second member 127 for momentary maintenance. This stratum disjunctum 128 can be created using 
for example, a fluorine coat, silicone resin, water-soluble adhesives (for example, PVA), a polyimide, etc. The second 
member 127 for momentary maintenance is the so-called dicing sheet with which UV adhesion material is applied to 
the plastic plate as an example, and if UV is irradiated, it can use that to which adhesion falls. An excimer laser is 
irradiated from the rear face of an attachment component 127 temporarily. Thereby, in the case where a polyimide is 
formed as stratum disjunctum 124, exfoliation occurs by the ablation of a polyimide in the interface of a polyimide and 
a quartz substrate, and each light emitting diode 122 is imprinted at the momentary second attachment component 127 
side. 

[0095] As an example of this process, it ********** s until the front face of light emitting diode 122 exposes the front 
face of the second member 127 for momentary maintenance with oxygen plasma. Formation of a beer hall 130 can use 
an excimer laser, a higher-harmonic YAG laser, and a carbon dioxide laser first. At this time, a beer hall will open an 
about 3-7-micrometer diameter. An anode lateral-electrode pad is formed by nickel/Pt/Au etc. A dicing process 
performs processing by the laser which used the above-mentioned laser, when the dicing using the usual blade and 
slitting with narrow width of face of 20 micrometers or less are required. It depends for the slitting width of face on the 
size of the light emitting diode 122 covered in the adhesives layer 125 which consists of a resin in the pixel of image 
display equipment. As an example, an excimer laser performs recessing of 40 micrometers of ****, and the 
configuration of a chip is formed. 

[0096] Next, light emitting diode 122 exfoliates from the second member 127 for momentary maintenance using 
mechanical means. Drawing 22 is drawing having shown the place which takes up the light emitting diode 122 
arranged on the second member 127 for momentary maintenance with an adsorber 133. the adsorption at this time - 
opening of the hole 135 is carried out to the pixel pitch of image display equipment at the shape of a matrix, and they 
can adsorb light emitting diode 122 now by package [ many ] Opening of the diameter of opening at this time is carried 
out to the shape of a matrix of 600-micrometer pitch by abbreviation philOOmicrometer, and it can adsorb about 300 
pieces by package, the adsorption at this time ~ what carried out hole processing of the metal plates 132, such as a 
thing produced by nickel electrocasting or SUS, by etching uses the member of a hole 135 - having - adsorption of a 
metal plate 132 - the adsorption chamber 134 is formed in the inner part of the hole 135, and adsorption of light 
emitting diode 122 is attained by controlling this adsorption chamber 134 to negative pressure It is covered in the 
adhesives layer 125 which consists of a resin in this stage, abbreviation flattening of the upper surface is carried out, 
and, for this reason, light emitting diode 122 can advance alternative adsorption by the adsorber 133 easily. 
[0097] Drawing 23 is drawing having shown the place which imprints light emitting diode 122 to the second substrate 
140. In case the second substrate 140 is equipped, the adhesives layer 136 is beforehand applied to the second substrate 
140, the adhesives layer 136 of the light emitting diode 122 undersurface can be stiffened, and the second substrate 140 
can be made to fix and arrange light emitting diode 122. At the time of this wearing, the adsorption chamber 134 of an 
adsorber 133 will be in the state where a pressure is high, and the integrated state by adsorption with an adsorber 133 
and light emitting diode 122 will be released. UV hardening type adhesives, a thermosetting adhesive, a thermoplastic 
adhesive, etc. can constitute the adhesives layer 136. The position where light emitting diode 122 is arranged becomes 
the member 123 for maintenance, and the thing estranged rather than the array on 127 temporarily. The energy which 
stiffens the resin of the adhesives layer 136 then is supplied from the rear face of the second substrate 140. In the case 
of UV hardening type adhesives, it is stiffened with UV irradiation equipment, in the case of a thermosetting adhesive, 
only the undersurface of light emitting diode 122 is stiffened by laser, and a thermoplastic-adhesive case pastes up by 
carrying out melting of the adhesives in laser radiation similarly. 

[0098] Moreover, the electrode layer 137 which functions also as a shadow mask is arranged on the second substrate 
140, and the black chromium layer 138 is formed in the field of the side in which those who look at especially, the 
front face, i.e., image display equipment concerned, by the side of the screen of the electrode layer 137, are. While 
being able to raise the contrast of a picture by doing in this way, the rate of energy absorption in the black chromium 
layer 138 is made high, and the adhesives layer 136 can harden early by the beam 153 irradiated alternatively. In the 
case of UV hardening type adhesives, about 1000 mJ/cm2 are irradiated as UV irradiation at the time of this imprint. 
[0099] Drawing 24 is drawing showing the state where made the second substrate 140 arrange the light emitting diodes 
122, 141, and 142 of three colors of RGB, and the insulating layer 139 was applied. The adsorber 133 used by drawing 
22 and drawing 23 is used as it is, and if it mounts only by shifting the position mounted on the second substrate 140 in 
the position of the color, the pitch as a pixel can form the pixel which consists of three color while it has been fixed. As 
an insulating layer 139, transparent epoxy adhesive and UV hardening type adhesives, a polyimide, etc. can be used. 
As for the light emitting diodes 122, 141, and 142 of three colors, it is good not to be necessarily the same 
configuration. Although it considers as the structure where the red light emitting diode 141 does not have the GaN 
layer of a hexagon-head drill and other light emitting diodes 122 and 142 differ from the configuration of those in 



Page 16 of 26 



drawing 24 , in this stage, each light emitting diodes 122, 141, and 142 are covered in the adhesives layer 125 which 
already consists of a resin as a resin formation chip, and the same handling is realized in spite of the difference in 
element structure. 

[0100] Drawing 25 is drawing showing a wiring formation process. It is drawing which formed openings 145, 146, 
147, 148, 149, and 150 in the insulating layer 139, and formed the wiring 143, 144, and 151 which connects the 
electrode layer 137 for wiring of the second substrate 140 with the anode of light emitting diodes 122, 141, and 142, 
and the electrode pad of a cathode. Since area of the electrode pads 126 and 129 of light emitting diodes 122, 141, and 
142 is enlarged, opening, i.e., the beer hall, formed at this time, a beer hall configuration is large and can be formed in 
a coarse precision compared with the beer hall which also forms the position precision of a beer hall in each light 
emitting diode directly. The beer hall at this time can form an abbreviation pW20micrometer thing to the electrode pads 
126 and 129 of about 60-micrometer angle. Moreover, although it connects with the thing linked to a wiring substrate, 
the thing linked to an anode electrode, and a cathode electrode, since the depth of a beer hall has three kinds of depth, it 
is controlled by the pulse number of laser, and it carries out opening of the optimal depth. Then, a protective layer is 
formed on wiring and the panel of image display equipment is completed. The protective layer at this time can use the 
same material, such as the insulating layer 139 of drawing 25 , and a transparent epoxy adhesive. Heat hardening is 
carried out and this protective layer is completely a wrap about wiring. Then, a driver IC will be connected from wiring 
of a panel edge, and a drive panel will be manufactured. 

[0101] In the array method of the above light emitting devices, when light emitting diode 122 is made to hold to the 
member 123 for maintenance temporarily, already, distance between elements is enlarged and becomes possible 
[ forming the electrode pads 126 and 129 of size etc. comparatively using the spreading interval ]. Since wiring using 
the electrode pads 126 and 129 with these big comparison-size is performed, even if it is the case that the size of final 
equipment is remarkable and big, as compared with element size, wiring can be formed easily. Moreover, by the array 
method of the light emitting device of this operation form, while being covered with the adhesives layer 125 which the 
circumference of a light emitting device hardened and being able to form the electrode pad 126,129 with a sufficient 
precision by flattening, in being able to extend the electrode pad 126,129 to a large field compared with an element and 
advancing an imprint at the following second imprint process with an adsorption fixture, handling becomes easy. 
Moreover, in the imprint to the member 123 for momentary maintenance of light emitting diode 122, it can exfoliate 
comparatively easily using GaN system material decomposing into metaled Ga and metaled nitrogen by the interface 
with a sapphire. 

[0102] The array method of a liquid crystal controlling element is explained referring to the [array method of a liquid 
crystal controlling element], next from drawing 26 to drawing 31 . When a liquid crystal controlling element 
specifically forms a liquid crystal panel as a final product in this operation gestalt, it is TFT which controls the 
orientation state of liquid crystal. 

[0103] As first shown in drawing 26 , the amorphous silicon film 162 is formed on the first substrate 161, such as a 
quartz-glass substrate. This amorphous silicon film 162 is an ablation film which falls victim at a next process. On this 
amorphous silicon film 162, a silicon oxide 163 is formed as a ground insulator layer, and TFT 164 is densely formed 
in the shape of a matrix on it. TFT 164 forms a gate oxide film and a gate electrode on a polysilicon contest film, and 
forms a source drain field in a polysilicon contest film. These TFT 164 is formed in the grade to which isolation is 
carried out, for example, the slot for isolation exposes some amorphous silicon films 162 by methods, such as reactive 
ion etching. 

[0104] Next, as shown in drawing 27 , such first substrate 161 is confronted with the member 165 for maintenance 
temporarily, and an alternative imprint is performed. Stratum disjunctum 166 and the adhesives layer 167 turn into 
two-layer, and are formed in the field which stands face to face against the first substrate 161 of the member 165 for 
maintenance temporarily. As an example of the member 165 for maintenance, a glass substrate, a quartz-glass 
substrate, a plastic plate, etc. can be used, and a fluorine coat, silicone resin, water-soluble adhesives (for example, 
PVA), a polyimide, etc. can be used as an example of the stratum disjunctum 166 on the member 165 for maintenance 
here temporarily. Moreover, the layer which consists of (ultraviolet-rays UV) hardening type adhesives, a 
thermosetting adhesive, or a thermoplastic adhesive as an adhesives layer 167 of the member 165 for maintenance 
temporarily can be used. 

[0105] The adhesives layer 167 of the member 165 for maintenance is adjusted so that 167s of fields and non-hardened 
field 167y which were hardened may be intermingled, and alignment is carried out temporarily so that TFT 164 which 
starts a selection imprint at non-hardened field 167y may be located. What is necessary is for 167s of hardened fields 
and adjustment in which non-hardened field 167y is intermingled to expose for example, UV hardening type adhesives 
alternatively with an exposure machine, and just to change the place which imprints TFT 164 into the state of making it 
having hardened, by un-hardening except it. After such alignment, TFT 164 of the position is irradiated from the rear 



Page 17 of 26 



face of the first substrate 161 by laser, and TFT 164 is exfoliated from the first substrate 161 using laser ablation. As 
laser to irradiate, an excimer laser, a higher-harmonic YAG laser, etc. are used. 

[0106] TFT 164 concerning selective irradiation is imprinted by ablation using this laser ablation at non-hardened field 
167y of the adhesives layer 167 of an opposite side. About TFT 164 of the field where other laser is not irradiated, 
since it is 167s of fields which the portion of the corresponding adhesives layer 167 hardened and laser is not 
irradiated, either, it does not imprint temporarily at the member 165 side for maintenance. In addition, although laser 
radiation only of one TFT 164 is alternatively carried out in drawin g 27 , in the field estranged by n pitch, similarly, 
laser radiation of TFT 164 shall be carried out, and it shall be imprinted. TFT 164 is estranged rather than the time of 
being arranged on the first substrate 161, and is arranged by such alternative imprint on the member 165 for 
maintenance temporarily. 

[0107] Next, the adhesives layer 167 of non-hardened field 167y is stiffened, and ** is made to fix in the place which 
performed the imprint to the member 165 for maintenance from the first substrate 161 of alternative TFT 164 
temporarily, as shown in drawing 28 . This hardening is possible by adding energy, such as heat and light. TFT 164 is 
in the state held temporarily at the adhesives layer 167 of the member 165 for maintenance, and is held certainly. 
[0108] As shown in drawing 29 , next, TFT 164 is imprinted from the member 165 for maintenance to the 2nd member 
168 for momentary maintenance temporarily. The 2nd member 168 for momentary maintenance does not need to use 
the 2nd member 168 for momentary maintenance, when it is used in order to carry the thin-film-semiconductor layer 
side of TFT 164 on the second substrate, and especially the front reverse side of TFT 164 does not pose a problem. 
When the 2nd member 168 for momentary maintenance imprints from the member 165 for maintenance temporarily, 
167g of separation slots is formed so that it can dissociate by each TFT 164. The pars basilaris ossis occipitalis of 167g 
of separation slots has resulted to stratum disjunction 166. Or stratum disjunctum 166 also separates 167g of separation 
slots. 

[0109] It imprints, estranging on the second substrate by the adsorption means which imprints TFT 164 from the 
member 165 for maintenance to the 2nd member 168 for momentary maintenance temporarily ( drawing 30 ), then is 
not illustrated by making it exfoliate in this stratum disjunctum 166 (the second imprint process). This process is the 
same as the process shown by drawin g 22 in the array method of the above-mentioned light emitting device. 
[01 10] Finally, as shown in drawing 31 , TFT 164 is estranged and formed on the second substrate 176, such as a glass 
substrate and a transparent plastic plate, a gate electrode line, a source electrode, and a drain electrode are formed, and 
it connects with the source of TFT 164, and a drain. The transparent-electrode film 172 and the orientation film 173 are 
formed on it, the thing in which the transparent-electrode film 175 and the orientation film 174 were formed on the 
opposite substrate 169 and its front face is confronted with an opposite side, liquid crystal is enclosed, and a liquid 
crystal panel is created. TFT 164 on the second substrate 176 functions as a controlling element of liquid crystal. TFT 
164 is fiilly estranged by two steps of expansion imprints on the second substrate 176, and the imprint estranged by 
each of the first imprint process and the second imprint process is performed. In the 2 stage expansion replica method 
of this operation gestalt, when meaning the same imprint scale factor and the dilation ratio of the first imprint process 
and the second imprint process is made into n times and m times, compared with the case where it expands so much at 
once, only 2nm time can surely reduce the number of times of an imprint from it being 2(n+m) =n2+2 nm+m2. 
Therefore, a manufacturing process also serves as saving of time or cost by the number of times, especially it becomes 
useful when a dilation ratio is large. 

[01 1 1] By the way, when manufacturing the image display equipment which arranged light emitting devices, such as 
light emitting diode, in the shape of a matrix, and constituted the element, some equipments which mount and 
manufacture each light emitting device on the substrate for wiring are known. 

[01 12] Drawing 32 is light emitting diode indicated by the specification of patent No. 2895566, and the drawing as a 
mounting gestalt of light emitting diode, the lead which forms the electrode of the positive/negative couple which this 
element was the example of the light emitting diode of the so-called flip chip method which has the polar zone of a 
positive/negative couple in the same side side, and the leadframe 200 separated the interval and was arranged in 
parallel - it is constituted by members 201 and 206 both leads — the flat parts 203 and 208 which lay the luminescence 
chip 190 in those points 202 and 207 are formed in members 201 and 206 Moreover, from these flat parts 203 and 208, 
it inclines outside and the reflective sections 204 and 209 are formed in the side peripheral surface following flat parts 
203 and 208 in one. the lead with which each electrode section of the luminescence chip 190 which is a GaN blue 
luminescence chip serves as a negative electrode through the solder bump 205 - the lead used as a member 201 and a 
positive electrode — it is joined to the member 206, respectively 

[01 13] Drawing 33 shows the example of the chip type Light Emitting Diode (light emitting diode) explained in JP,9- 
293 904, A. This lays the Light Emitting Diode element 213 on the insulating ceramic supporter material 21 1 in which 
the conductive layer was formed, carries out wire bonding of the electrode 214 and electrode terminal 212 of the Light 
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Emitting Diode element 213 with a wire 215, and has the structure which filled the closure resin 216 and was solidified 
in the mold cavity. 

[01 14] Draw ing 34 is the example of the chip type Light Emitting Diode similarly indicated by JP,9-293904,A. The 
electrode terminal 222 of a couple is formed in the supporter material 221 of ceramics, and flip chip bonding of the 
electrode 224 of the couple of the front face of the Light Emitting Diode element 223 is carried out by the conductive 
brazing filler metal 225. In order to paste up the Light Emitting Diode element 223 firmly with ceramic supporter 
material, the closure resin 226 is poured into the crevice between a Light Emitting Diode element and a base material. 
[0115] However, when arranging such light emitting diode in the shape of a matrix and manufacturing image display 
equipment, after containing light emitting diode in a package individually, it will be necessary to put in order and 
mount two or more light emitting diodes in the shape of an array for the assembly to flat-surface type image display 
equipment etc. Since the dicing of the Light Emitting Diode chip is carried out for each chip of every from the state of 
a wafer and it is closed by the package, respectively, one Light Emitting Diode chip is the size of a submillimeter angle 
in the state of a bare chip, and has the size of about several mm in the state where it contained in the package. 
Consequently, the size of 1 pixel should also become large, resolution should fall, and it should be easily assembled by 
highly minute and small image display equipment. Moreover, when light emitting diode is the nitride semiconductor of 
a GaN system, in order to usually form light emitting diode on a sapphire substrate, the package had become thickness 
thicker than the thickness of a sapphire substrate. 

[01 16] Then, high definition image display is made possible and the mounting method of the light emitting device 
which can moreover manufacture in a short time, and can also cut down the cost on a manufacture process is 
explained. 

[01 17] Example 1 drawing 35 is the important section cross section showing an example of image display equipment 
which devised the mounting method of a light emitting device. The image display equipment of this example is the 
color picture display 23 1 of fiall color correspondence, as shown in drawing 35 , and it arranges red, green, and the 
light emitting diode in which each blue luminescence is possible in the shape of a matrix as each light emitting device. 
[0118] In the image display equipment 23 1 of this example, the wiring layers 247 and 248 beforehand formed by 
having a necessary circuit pattern are formed in the substrate principal plane 241 of the substrate 240 for wiring which 
consists of a glass substrate or a plastic plate. A wiring layer 248 is wiring for supplying a signal to p electrode, and a 
wiring layer 247 is wiring for supplying a signal to n electrode here. One side of these wiring layers 247 and 248 can 
also be communalized. 

[0119] On the wiring layer 248, the state at the time of a crystal growth is matched with the crystal-growth layer 243 
inverted and arranged through the p electrode 244. The crystal-growth layer 243 is a layer which grew from the ground 
growth phase 245 which inverts through the window part of a mask layer by the selective growth, and comes to be 
located in the bottom, as mentioned later. This crystal-growth layer 243 is made from the GaN layer of the silicon dope 
which is the nitride semiconductor material which has the wurtzite type crystal structure, and presents the hexagon- 
head drill configuration where the inclined side was being worn by the Sth page (the 1 to 101st page). Moreover, since 
drawing 35 is a cross section, the cross section of the crystal-growth layer 243 serves as an inverted abbreviation 
equilateral-triangle configuration. 

[0120] The luminescence field which sandwiched the barrier layer in the n-type-semiconductor layer and the p type 
semiconductor layer is formed in this crystal-growth layer 243. A barrier layer is formed near the maximum outline of 
the inverted hexagon-head drill configuration. Although the bandgap energy of the barrier layer of an adjoining light 
emitting device differs and has become a thing corresponding to red and one of the green and blue luminescent color in 
this example, respectively, other structures and sizes are almost the same. 

[0121] The crystal-growth layer 243 of a hexagon-head drill configuration is mounted on the substrate 240 for wiring 
so that it may become vertical reverse in the direction of a normal of a substrate principal plane compared with the 
sense at the time of a crystal growth. Therefore, the base of a hexagon-head drill configuration turns into the upper 
surface exactly, and the upper surface becomes the drawing side of light. In detail, the crystal-growth layer 243 of a 
hexagon-head drill configuration is connected with the ground growth phase 245 through the window part of the mask 
layer which is used at the time of a crystal growth and which is not illustrated, and the window part of the mask layer 
serves as output port of light as it is. 

[0122] Although the ground growth phase 245 functions as a seed layer of a selective growth, the crystal-growth layer 
243 is connected through the window part of a mask layer, and the flat upper surface of the ground growth phase 245 is 
used also as an optical drawing side 250. Furthermore, the ground growth phase 245 serves as the n electrode 249 
which functions also as a part of wiring by the side of n electrode, and consists of a metal layer, and a current path 
between the crystal- growth layers 243. Since the crystal-growth layer 243 is a layer which grew more greatly than the 
n electrode 249, it forms the bump 246 of the lower part of the n electrode 249, and it is made to double the crystal- 
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growth layer 243 and height, although the n electrode 249 is located in the lower part of the ground growth phase 245 
by inversion of a light emitting device. A bump 246 is a connection formed using a galvanizer degree etc., bumps, such 
as Cu and nickel, are formed in a height of about 10 microns by electrolysis or no electrolyzing, and, as for the front 
face, about 0.1 -micron Au plating is given for antioxidizing. A bump's 246 lower part is connected to the wiring layer 
247 arranged on the substrate principal plane 241 at the time of mounting. 

[0123] It fills up with a bump's 246 circumference, the circumference of wiring layers 247 and 248, and the adhesives 
layer 242 that consist of adhesives, such as heat-curing adhesives and ultraviolet-rays hardening type adhesives, with 
the image display equipment of this example [ section / opening / the ] although the opening section is further formed 
in the circumference of the crystal-growth layer 243 on the function of an element. 

[0124] Drawing 36 is drawing showing each light emitting diode mounted in the image display equipment of this 
example, (A) is the cross section of an element, and (B) is the plan of an element. With the image display equipment 
shown in drawing 35 , since the light emitting diode by which plurality is arranged inverts, respectively and is 
mounted, with the thing of drawin g 36 , it becomes vertical reverse in the direction of a normal of a substrate principal 
plane. 

[0125] Explanation of the light emitting diode shown in drawin g 36 here uses a selective-growth method for forming 
[ which is different in the substrate 240 for wiring ] the crystal-growth layer 243 of a hexagon-head drill configuration 
or a hexagonal-block form configuration on the ground growth phase 245 preferably, for example using substrates for 
growth, such as a sapphire substrate. When forming the crystal-growth layer 243 by the selective growth, the crystal- 
growth layer 243 presents easily the structure with the inclination crystal faces, such as the Sth page, which inclined to 
the substrate principal plane, for example. Especially the Sth page is stable sides seen when a selective growth is 
carried out on C+ side, is fields which are comparatively easy to acquire, and is a field in the indices of crystal plane of 
hexagonal system (0 1,-1,1). About this Sth page, when a crystal layer is constituted from a gallium-nitride system 
compound semiconductor, the Bond number in the Sth page will become [ most ]. Therefore, it is V/III in efficiency. A 
ratio will go up and it is advantageous to the crystalline improvement in a laminated structure. Moreover, if it grows up 
to be a different direction from a substrate, since the transposition extended upwards from the substrate will bend, it 
becomes advantageous also to reduction of a defect. 

[0126] Although the crystal-growth layer 243 is not limited especially, it is [ that what is necessary is just the 1st 
conductivity- type layer, a barrier layer 251, and the material layer that can form the luminescence field which reaches 
and consists of the 2nd conductivity-type layer 252 ] desirable to have the wurtzite type crystal structure also in it here. 
As such a crystal layer, an III group system compound semiconductor, a BeMgZnCdS system compound 
semiconductor, and a BeMgZnCdO system compound semiconductor can be used, for example, a gallium-nitride 
(GaN) system compound semiconductor, an alumimium nitride (A1N) system compound semiconductor, an indium- 
nitride (InN) system compound semiconductor, an indium-nitride gallium (InGaN) system compound semiconductor, 
and an alumimium nitride gallium (AlGaN) system compound semiconductor can be formed further preferably, and 
nitride semiconductors, such as a gallium-nitride system compound semiconductor, are especially desirable. In 
addition, in this invention, even if InGaN, AlGaN, GaN, etc. contain aluminum of the minute amount in the range to 
which only mixed crystal does not point out the nitride semiconductor [ of 2 yuan ] of only mixed crystal of 3 yuan, for 
example, an operation of InGaN is not not necessarily changed by InGaN, and other impurities, it cannot be 
overemphasized that it is the range of this invention. 

[0127] Various vapor growths can be mentioned as the selective-growth method of this crystal layer, for example, 
vapor growths, such as an organometallic compound vapor growth (the MOCVD (MOVPE) method) and a molecular 
beam epitaxy method (the MBE method), a hydride vapor growth (the HVPE method), etc. can be used. According to 
the MOCVD method, a crystalline good thing is quickly obtained also in it. As the Ga source, as TMG 
(trimethylgallium), TEG (triethylgallium), and the aluminum source, many trialkyl metallic compounds, such as TMI 
(trimethylindium) and TEI (triethylindium), are used, and gas, such as ammonia and a hydrazine, is used as a nitrogen 
source as TMA (trimethylaluminum), TEA (triethylaluminum), and the In source by the MOCVD method, moreover - 
if it is Si as the impurity source, it is silane gas and germanium and it is germane gas and Mg - Cp2 - if it is Mg 
(magnesium cyclopentadienyl) and Zn, gas, such as DEZ (diethyl zinc), will be used By the MOCVD method, an 
InAlGaN system compound semiconductor can be grown epitaxially by supplying these gas to the front face of the 
substrate heated for example, more than 600 degreeC, and decomposing gas. 

[0128] A selective growth is possible also for forming a thin mask layer, carrying out opening of the mask layer 
alternatively, and forming window region on the ground growth phase 245, as a concrete selective-growth method. For 
example, a silicon-oxide layer or a silicon-nitride layer can constitute a mask layer. Although window region is 
opening formed in a mask layer, for example, can be made into a hexagon, it can be made various configurations, such 
as the shape of the shape of title shape of other configurations, for example, a circle configuration, and a square, and a 
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triangle, and a rectangle, a rhombus, elliptical, and these deformation configurations. In the selective growth from the 
window region of a mask layer, since a crystal growth progresses to a longitudinal direction, the advantage which stops 
penetration transposition is also produced. 

[0129] A barrier layer 251 is made into the structure which extended in the field parallel to the inclined crystal face, 
and was inserted into the 1st conductive layer and the 2nd conductive layer 252 in the light emitting diode used for the 
image display equipment of this invention. Although a barrier layer 252 is formed in the crystal-growth layer 243, it 
contains, in case [ both ] the interior of a crystal-growth layer and a front face form, the case where the laminating of 
the semiconductor layer is carried out to being formed in the crystal-growth layer 243 to the crystal-growth layer 243, 
and. 

[0130] The 1st conductivity type is p type or an n type clad layer, and the 2nd conductivity type is the opposite 
conductivity type. For example, in tike case where the gallium-nitride system compound semiconductor layer of a 
silicon dope constitutes a crystal-growth layer, the gallium-nitride system compound semiconductor layer of a silicon 
dope can constitute n type clad layer, an InGaN layer can be formed as a barrier layer 251 on it, the gallium-nitride 
system compound semiconductor layer of a magnesium dope can be further formed as a p type clad layer on it, and 
double hetero structure can be taken. It is also possible to consider as the structure whose InGaN layer which is a 
barrier layer 251 is pinched in an AlGaN layer. Moreover, a barrier layer 251 may form quantum well structures, such 
as single quantum well (SQW) structure, double quantum well (DQW) structure, and multiplex quantum well (MQW) 
structure, although constituting from a single bulk barrier layer is also possible. A barrier layer is used together by 
quantum well structure if needed for separation of a quantum well. Especially when a barrier layer 251 is used as an 
InGaN layer, it becomes the structure which a manufacturing process top also tends to manufacture, and the 
luminescence property of an element can be improved. That it is easy to crystallize, moreover, crystallinity also 
becomes good and, fiirthermore, this InGaN layer can raise luminous efficiency especially by the growth on the Sth 
page which is the structures from which a nitrogen atom cannot be desorbed easily. 

[0131] Although the p electrode 244 formed on the crystal-growth layer 243 is an electrode for pouring current into a 
barrier layer 251 The front face of the inclination crystal face which has the inclined crystal face in this example is 
covered. Since the light emitting diode element itself finally inverts, the p electrode 244 can function also as a 
reflective film opened upward, and improvement in optical drawing efficiency can be aimed at from the structure 
which the light emitting diode element itself inverts. 

[0132] In the image display equipment of this example, with the time of a crystal growth, each light emitting diode 
element inverts and is arranged on the substrate 240 for wiring. At this time, the upper surface of the flat ground 
growth phase 245 can function as an optical drawing side 250 of the light from the barrier layer 251 of the crystal- 
growth layer 243, can also help the function as a reflective film of the p electrode 244, and can make optical drawing 
efficiency high. Although the crystal-growth layer 243 has a hexagon-head drill configuration by the selective growth, 
the bump 246 is arranged in the n electrode 249 side, the ground growth phase 245 for every element which functions 
as an optical drawing side 250 of the generated light can be maintained at the horizontally same almost flat-tapped 
namely, height, and a problem to which the crystal-growth layer 243 etc. inclines by hardening the circumference with 
adhesives 242 further can also be prevented beforehand. 

[0133] Since each light emitting diode element is mounted after element completion, it is made not to mount an 
element with a defect, and the yield improves to the whole image display equipment. Moreover, by the bump 246, an 
element becomes the structure where the electrode of a positive/negative couple was brought together in the substrate 
240 side for wiring, and an electrode does not reduce the area for optical drawing. High definition color display is 
possible for the image display equipment of the example of the book from this point, and the manufacture process top 
has also become what incorporated the advantage of a selective growth skillfully. 

[0134] In addition, in the image display equipment of this example, the n electrode 249, a bump 246, etc. may be good 
also as common between adjoining diodes, and the ground growth phase 245 may be the structure common and non- 
separating between the adjoining elements. Moreover, although [ this example ] image display equipment is color 
display, you may be the equipment of 2 color displays, and image display equipment concerning the combination of 
the luminescent color other than RGB. Moreover, it is also possible to allot the selection transistor for driving each 
diode etc. on the substrate 240 for wiring. 

[0135] Moreover, although the element was explained as a light emitting device in this example, without being limited 
to this, the element inverted on a substrate may constitute the element mounting substrate which may be the 
semiconductor device of a transistor or others and allotted such an element, and may complete image display 
equipment and other semiconductor devices at a next process. 

[0136] The example of two examples is equipment of structure using the light emitting diode of the structure where the 
image display equipment of Example 1 differs. As the image display equipment of this example is shown in drawing 
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37 , wiring layers 268 and 269 are formed on the substrate principal plane 261 of the substrate 260 for wiring, bumps 
266 and 267 are formed on these wiring layers 268 and 269, respectively, and the crystal-growth layer 263 is connected 
to the bumps 266 and 267 bottom through the p electrode 264 and the n electrode 265. The crystal-growth layer 263 is 
abbreviation plate-like, the barrier layer which is not illustrated has extended, after forming so that the p electrode 264 
and the n electrode 265 may be electrically connected to the 1st conductive layer and the 2nd conductive layer which 
sandwich a barrier layer, it inverts and the p electrode 264 and the n electrode 265 which are located in the 
undersurface of the crystal-growth layer 263 connect with bumps' 266 and 267 upper part. Bumps 1 266 and 267 
circumference is filled up with the adhesives layer 262 which consists of adhesives, such as heat-curing adhesives and 
ultraviolet-rays hardening type adhesives, like Example 1 . 

[0137] In the image display equipment of this example, the p electrode 264 and the n electrode 265 can be connected to 
bumps 266 and 267, the crystal-growth layer 263 which generates light can be maintained at the horizontally same 
height, and a problem to which the crystal-growth layer 263 etc. inclines by hardening the circumference in the 
adhesives layer 262 further can also be prevented beforehand. Moreover, since each light emitting diode element is 
mounted after element completion, it is made not to mount an element with a defect, and the yield improves to the 
whole image display equipment. Moreover, by bumps 266 and 267, an element becomes the structure where the 
electrode of a positive/negative couple was brought together in the substrate 260 side for wiring, and an electrode does 
not reduce the area for optical drawing. High definition color display is possible for the image display equipment of 
this point to this example. 

[0138] The example of three examples is an example of the manufacture method of the image display equipment of 
Example 1, and it is explained in order of the process, referring to drawing 38 or drawin g 46 . 

[0139] The substrate 270 for growth which consists of a sapphire substrate which makes the Cth page a principal plane 
as shown in drawing 38 is used, the ground growth phase 271 which consists of a buffer layer of low temperature and 
an elevated temperature etc. is formed on the substrate 270 for growth, the mask layer which covers the ground growth 
phase 271 and consists of a silicon oxide or a nitride is formed, and window region is formed in the mask layer 
corresponding to the field which carries out a crystal growth. Subsequently, the crystal-growth layer 272 of the 
hexagon-head drill configuration covered by the Sth page toward which the side inclined is obtained from the crystal 
growth by the selective growth from window region. The 1st conductive layer which is not illustrated in this crystal- 
growth layer 272, a barrier layer, and the 2nd conductive layer are formed. Furthermore, the p electrode 273 is 
constituted by multilevel-metal films, such as nickel/Pt/Au, and it is formed in the portion to which the n electrode 274 
carried out opening of the mask layer with multilevel-metal films, such as Ti/aluminum/Pt/Au. Although the p 
electrode 273 is formed of vacuum evaporationo, the n electrode 274 of another side is formed using technique, such as 
a lift off. 

[0140] Thus, after forming the p electrode 273 and the n electrode 274, the ground growth phase 271 on the substrate 
270 for growth is separated for every element. Reactive ion etching is used for separation for every element of this. 
Although the element itself is the size for example, about a 20-micron angle when it illustrates about the chip size of 
each element, the pitch of a chip becomes about about 25 microns. 

[0141] Next, the resist layer 275 is formed all over the substrate 270 for growth, and thickness of the resist layer 275 at 
this time is made of the same grade as the height of the peak portion of the p electrode 273. Subsequently, opening of 
the field corresponding to the aforementioned n electrode 274 of the resist layer 275 is carried out, opening 276 is 
formed in the resist layer 275 concerned, and the aforementioned n electrode 274 is made to face a pars basilaris ossis 
occipitalis, as shown in drawing 39 . 

[0142] A bump 277 is formed in the opening 276 of the resist layer 275 using a galvanizer degree etc. Namely, this 
bump 277 is a connection formed using a galvanizer degree etc., bumps, such as Cu and nickel, are formed in a height 
of about 10 microns by electrolysis or no electrolyzing, and, as for the front face, about 0.1 -micron Au plating is given 
for antioxidizing. As shown in drawing 40 after the plating bump's 277 formation, the resist layer 275 is removed. 
[0143] That by which the imprint material 278 was applied on the substrate 280 for an imprint constituted with a glass 
substrate etc. is prepared, and the substrate 270 for growth in which the previous bump 277 was formed is made to 
counter the substrate 280 for an imprint, as shown in drawing 41 after removal of the resist layer 275. The imprint 
material 278 is adhesion material etc. and its low material of absorption is desirable to the wavelength of the laser 
beam irradiated by the degree here. This has the low ablation by the laser beam, and is because the position precision 
of the separated light emitting device becomes good. In the place which the principal planes of the substrate 270 for 
growth and the substrate 280 for an imprint were made to counter, laser beams, such as a KrF excimer laser or a 3 time 
wave YAG laser, are irradiated from the rear face of the substrate 270 for growth, i.e., the rear face of a light emitting 
device. By irradiation of this laser beam, nitrogen is generated in the interface of the ground growth phase 271 and the 
substrate 270 for growth, and light emitting diode is divided into it the whole element. 
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[0144] Each light emitting diode separated by irradiation of this laser beam is held temporarily at the substrate 280 for 
an imprint, being buried by the imprint material 278 as shown in drawing 42 . At this time, the Ga layer 281 has 
adhered to the upper surface of the ground growth phase 271 which is the field where the substrate 270 for growth 
separated exactly. The upper surface of this ground growth phase 271 needs to remove the Ga layer 281 from an 
optical drawing side and a bird clapper, and etching etc. is given. As for this etching, an etching reagent is selected so 
that the adhesion intensity of the imprint material 278 may not fall to an alkali system or an acid system, although any 
are sufficient. 

[0145] Since a rule target makes the light emitting device of the monochrome of RGB arrange and image display 
equipment is constituted, as shown in drawing 43 , it takes out a light emitting device from the substrate 280 for an 
imprint alternatively according to the electrode pitch of the substrate for wiring. It is based on a premise that the light 
emitting diode by which this was held on the substrate of the substrate 280 for an imprint is the same and it has 
monochromatic luminescence wavelength, and in order to mount the element of different luminescence wavelength, 
two or more substrates 280 for an imprint are used. In this example, the adsorption head 282 is used for the ejection of 
an alternative light emitting device, the point 284 of the adsorption head 282 suction a hole 283 is formed and the 
pitch has become what met the electrode pitch of the substrate for wiring at the point 284 the point 284 of the 
adsorption head 282 — suction - it is supposed around a hole 283 that it is flat, and the upper surface of the ground 
growth phase 271 which becomes the flat portion with the optical drawing side of a light emitting device adsorbs 
Although it is also possible to do this adsorption work for each element of every, like this example, two or more light 
emitting devices can be made to adsorb simultaneously according to the electrode pitch of the substrate for wiring, a 
manufacture process is simplified by using this example, and a manufacturing cost can be reduced. 
[0146] As shown in drawing 44 , two or more light emitting devices corresponding to the electrode pitch of the 
substrate for wiring are carried till the place of the substrate 290 for wiring, and each element pastes them up to a 
substrate principal plane from a direction perpendicular to the principal plane of this substrate 290 for wiring. Wiring 
layers 291 and 292 are beforehand formed in the principal plane of the substrate 290 for wiring, and if it opens after the 
adsorption head 282 sticks each element to the principal plane of the substrate 290 for wiring by pressure, temporary 
adhesion of each light emitting device will be carried out at the substrate 290 for wiring. Adhesives 293 are applied to 
the principal plane of the substrate 290 for wiring, and it contributes to holding each element by the principal plane of 
the substrate 290 for wiring. Adhesives 293 are for example, heat-hardened type adhesives and ultraviolet-rays 
hardening type adhesives here. 

[0147] If conveyance to the principal plane of such a substrate 290 for wiring is performed about each element in three 
primary colors, it will be in the state which shows in drawing 45 . Wavelength shall differ in the light in which the 
element which adjoins at this time emits light. Each element is certainly mounted, while it had been horizontally 
maintained to the substrate principal plane using the bump 277. 

[0148] Subsequently, the pressurization head 295 is forced from the upper surface of the ground growth phase 271 
which is the optical drawing side of each element, and adhesives 293 are stiffened. It is desirable to irradiate ultraviolet 
rays from the rear-face side of the substrate 290 for wiring, pressurizing [ can consider as the heating pressurization 
head heated by pulse heat as a pressurization head 295 when adhesives 293 are heat-hardened type adhesives, and ], in 
being ultraviolet-rays hardening type adhesives. Or the pressurization head 295 is constituted from light-transmission 
material, such as glass and quartz glass, and ultraviolet rays can be irradiated from the bottom. 
[0149] In the manufacture method of the image display equipment of this example, since it is collectively mounted in 
the principal plane of the substrate 290 for wiring by two or more light emitting devices doubled with the electrode 
pitch of the substrate 290 for wiring, while being able to reduce the manufacturing cost, manufacture in a short time is 
possible. Moreover, without inclining by certainly being horizontally mounted using a bump 277, the margin for 
alignment of each element may also be small, from a bird clapper, it can have a light emitting device arranged with 
high precision, and positive electric wiring and maximization of optical drawing efficiency can also plan it using a 
bump 277. 

[0150] Moreover, in the state where it is held at the substrate 280 for an imprint, a light emitting device can be 
inspected, a poor element is removed at an early stage, and the yield can be improved. Moreover, Ga layer can be 
removed before mounting to the substrate 290 for wiring, and a problem which damages the substrate 290 for wiring 
by etching can also be avoided. 

[0151] The example of four examples is an example which forms a light emitting device according to the electrode 
pitch of the substrate for wiring, and is mounted in the substrate for direct wiring, as shown in drawin g 47 and drawin g 
48. 

[0152] As shown in drawing 47 , on the substrate 305 for growth, the light emitting device is formed according to the 
electrode pitch of the substrate for wiring. The hexagon-head drill-like crystal-growth layer 312 is formed on the 
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ground growth phase 31 1 like the example of the above-mentioned [ a light emitting device ], the p electrode 313 is 
formed on the crystal-growth layer 3 12, the n electrode 3 14 is further formed on the ground growth phase 311, and the 
bump 315 for making the p electrode 313 and height of the same grade is formed. On the substrate 305 for growth, two 
or more light emitting devices are formed, and the interval has become a thing corresponding to the pitch of the 
electrode layers 303 and 302 of the substrate 301 for wiring. 

[01 53] By irradiating laser beams, such as a KrF excimer laser or a 3 time wave YAG laser, from the rear face of the 
substrate 305 for growth, the substrate 305 for growth in which the light emitting device was formed is made to counter 
with the substrate 301 for wiring, nitrogen is generated in the interface of the ground growth phase 3 1 1 and the 
substrate 305 for growth, it dissociates the whole element and a light emitting device is held at the substrate 301 for 
wiring. 

[0154] Drawing 48 shows the state where the light emitting device was held at the substrate 301 for wiring, it mounts 
also about the light emitting device of other wavelength henceforth, and image display equipment is completed by 
stiffening adhesives 307. Since the Ga layer 316 is formed in the upper surface of the ground growth phase 31 1 at this 
time, in the case where the adhesives layer 307 is an ultraviolet-rays hardening type, ultraviolet rays are irradiated from 
the rear-face side of the substrate 301 for wiring. It is good at the hardening process in the conditions same in the case 
where the adhesives layer 307 is a heat-hardened type as Example 3. By removing the Ga layer 316, after the adhesives 
layer 307 hardens, the damage to the substrate 301 for wiring can be reduced remarkably. 
[0155] The example of five examples is an example which irradiates a laser beam alternatively according to the 
electrode pitch of the substrate for wiring, and mounts a light emitting device in the substrate for direct wiring, as 
shown in dra win g 49 . 

[0156] As shown in drawing 49 , the hexagon-head drill-like crystal-growth layer 324 is formed on the ground growth 
phase 327 like the example of the above-mentioned [ a light emitting device ] by forming two or more light emitting 
devices on the substrate 328 for growth, the p electrode 326 is formed on the crystal-growth layer 324, n electrode is 
further formed on the ground growth phase 327, and the bump 325 for making the p electrode 326 and height of the 
same grade is formed. 

[0157] On the other hand, the electrode layers 321 and 322 are formed in the principal plane of the substrate 320 for 
wiring in the necessary pitch, and where the substrate 328 for growth and the substrate 320 for wiring countered and 
are held, a laser beam is irradiated according to the electrode pitch of the substrate for wiring. Although nitrogen is 
generated in the interface of the ground growth phase 327 and the substrate 328 for growth, a light emitting device is 
divided into it the whole element and it is held at the substrate 320 for wiring by irradiating laser beams, such as a KrF 
excimer laser or a 3 time wave YAG laser, from the rear face of the substrate 328 for growth Since irradiation of a 
laser beam is the alternative thing doubled with the electrode pitch, all the light emitting devices on the substrate 328 
for growth do not dissociate, and only the element of the monochrome doubled with the electrode pitch of the substrate 
for wiring is imprinted certainly. Image display equipment is completed by repeating this process to the element of 
other wavelength. A laser beam has the method of carrying out the scan of the single beam, and the method of moving 
the substrate for growth, and the substrate for wiring with a single beam. 

[0158] The example of six examples is an example mounted twice using the substrate for an imprint, and it explains 
this example, referring to drawing 50 or drawing 54 . 

[0159] The hexagon-head drill-like crystal-growth layer 333 is formed on the ground growth phase 332 so that a light 
emitting device may be constituted on the substrate 336 for growth, as shown in drawing 50 , the p electrode 334 is 
formed on the crystal-growth layer 333, n electrode is further formed on the ground growth phase 332, and the bump 
335 for making the p electrode 334 and height of the same grade is formed. On the substrate 336 for growth, the light 
emitting device is estranged according to the electrode pitch of the substrate for wiring. This substrate 336 for growth 
is held so that it may counter with the substrate 330 for an imprint, it is irradiating a laser beam from the rear face of 
the substrate 336 for growth, and it dissociates the whole element and a light emitting device is imprinted by the 
substrate 330 for an imprint. The imprint material 331 which becomes the substrate 330 for an imprint from silicone 
resin etc. at this time is formed, and a light emitting device is held by this imprint material 331 for every element. 
[0160] Next, as shown in drawing 51 , it is held by removal of Ga layer in the form where an optical drawing side 
becomes the substrate 330 for an imprint with an outside, and as further shown in drawin g 52 , the 2nd substrate 341 
for an imprint by which the imprint material 340 was applied to the upper surface is stuck. In this case, the imprint 
material 340 is for example, ultraviolet-rays hardening type adhesion material, and the 2nd substrate 341 for an imprint 
is glass or quartz glass. 

[0161] Next, as shown in drawing 53 by the first substrate 330 for an imprint being removed, a light emitting device is 
imprinted by the 2nd substrate 341 for an imprint. 

[0162] And as shown in drawing 54 , according to the electrode pitch of the substrate for wiring by which the 2nd 
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substrate 341 for an imprint and substrate 342 for wiring countered, and were held, a laser beam is irradiated by the 
principal plane of the substrate 342 for wiring in the place in which the electrode layers 343 and 344 are formed in the 
necessary pitch. By irradiating a laser beam from the rear face of the substrate 328 for growth, a light emitting device is 
separated by the ablation of the imprint material 340 the whole element, and it is held at the substrate 342 for wiring. 
Since irradiation of a laser beam is the alternative thing doubled with the electrode pitch, all the light emitting devices 
on the substrate 328 for growth do not separate this imprint, and only the element of the monochrome doubled with the 
electrode pitch of the substrate for wiring is imprinted certainly. To the element of other wavelength, repeatedly, the 
adhesives 345 on the substrate 342 for wiring are stiffened, and image display equipment completes this process. In 
addition, when the residue of the ablation of the imprint material 340 has adhered to the light-emitting-device rear face, 
the process of washing or polish is added. 

[0163] Although the hexagon-head drill-like crystal-growth layer 354 is formed on the ground growth phase 353 and 
the bump 355 for making p electrode and height of the same grade is formed in the imprint material 351 on the 2nd 
substrate 350 for an imprint so that a light emitting device may be constituted as the example of seven examples is a 
modification of Example 6 and is shown in drawing 55 On the 2nd substrate 350 for an imprint, the light emitting 
device is not estranged according to the electrode pitch of the substrate for wiring, is on manufacture and is allotted in 
the expedient pitch. In addition, in other processes, it is substantially [ as Example 6 ] the same. 
[0164] Subsequently, as shown in drawin g 56 , a light emitting device is separated from the rear face of the 2nd 
substrate 350 for an imprint by the ablation of the imprint material 35 1 the whole element by irradiating a laser beam 
alternatively, and it is held at the substrate 360 for wiring which has wiring layers 362 and 363. Since irradiation of a 
laser beam is the alternative thing doubled with the electrode pitch, all light emitting devices do not separate this 
imprint at once, and only the element of the monochrome doubled with the electrode pitch of the substrate for wiring is 
imprinted certainly. To the element of other wavelength, repeatedly, the adhesives 361 on the substrate 360 for wiring 
are stiffened, and image display equipment completes this process. In addition, when the residue of the ablation of the 
imprint material 351 has adhered to the light-emitting-device rear face, the process of washing or polish is added. 
[0165] The example of eight examples is an example of the image display equipment which divided n electrode wiring 
and p electrode wiring up and down, and formed them about the crystal-growth layer. As shown in dra win g 57 , p 
electrode wiring 372 is formed on the substrate principal plane 371 of the substrate 370 for wiring, in the form linked 
to the upper limit of the p electrode wiring 372, the crystal-growth layer 374 which has the inclination crystal face 
toward which the hexagon-head drill configuration inclined is embedded in the adhesives layer 373 of the 
circumference, and the image display equipment of this example is supported. The 1st conductive layer which is not 
illustrated, a barrier layer, and the 2nd conductive layer are formed in the crystal-growth layer 374, and this crystal- 
growth layer 374 is supported by the adhesives layer 373 in the inverted form with the time of a crystal growth. The p 
electrode 375 is formed in the field parallel to the inclination crystal face of the crystal-growth layer 374. to the crystal- 
growth layer 374 up side The plate-like ground growth phase 376 used at the time of a crystal growth exists, and the 
upper surface side of this ground growth phase 376 is made into the optical ejection side 377, and sets to the optical 
ejection side 377 of this ground growth phase 376. n electrode wiring 378 is formed in the corner of the ground growth 
phase 376 which does not lap in the direction of a normal of the substrate principal plane 371, and the laminating 
section of the 1st conductive layer used as a luminescence field, a barrier layer, and the 2nd conductive layer is 
electrically connected to it. After the adhesives layer 373 which a part of this n electrode wiring 378 has extended also 
on the aforementioned adhesives layer 373, for example, consists of a resin layer hardens, n electrode wiring 378 is 
formed in a necessary pattern, n electrode wiring 378 is covered with the protective layer 379 which consists of resin 
layers, such as a polyimide. 

[0166] In the image display equipment of this example, since n electrode wiring 378 at least is located in the optical 
ejection side 377 side of the ground growth phase 376 unlike the light emitting device by which the both sides of p 
electrode and n electrode exist in a crystal-growth side side, only the part of wiring can make the chip size of a light 
emitting device small. Moreover, since n electrode wiring 378 and p electrode wiring 372 will be divided up and down, 
will be formed about the crystal-growth layer 374 and will be left in three dimensions, connecting too hastily is lost 
and it becomes possible to form wiring width of face widely. Therefore, formation of wiring can also be performed 
easily. 

[0167] In addition, although the above-mentioned example explained the bump as what made the coat of Au Cu and 
nickel, you may be connection by the solder bump. The bump on the electrode of a light emitting device can be formed 
of solder plating or solder vacuum evaporationo, can use flux instead of the adhesives held at the substrate for wiring, 
and can apply to the substrate for wiring beforehand. A light emitting device is held on the substrate for wiring by the 
adhesiveness of the flux. If the light emitting device of three colors is exfoliated and imprinted, a reflow of the 
substrate for wiring may be carried out collectively, and a light emitting device may be connected with the substrate for 
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wiring. Since the substrate for wiring will be put into a reflow furnace at this time, a glass substrate is used. After 
connection performs flux washing, puts in a sealing agent between a chip and the substrate for wiring, and stiffens a 
sealing agent. Since in the connection using solder connection resistance turns into low resistance, the alignment 
precision of a light emitting device is improved by the self-alignment at the time of solder melting and a pixel pitch 
comes to be in agreement with the patterning precision of a wiring electrode, a pixel pitch becomes fixed and image 
display equipment will become high definition. When fixing a light emitting device, lighting inspection of a light 
emitting device is conducted before pouring of a sealing agent, and when a defect occurs, it fixes by fusing a solder 
bump with the local heating of the light emitting device. 

[0168] In this invention, that image display equipment should just be the display (display unit) using light emitting 
devices, such as light emitting diode (Light Emitting Diode) and semiconductor laser Still in instantiation from the 
thing of the structure where a light emitting device is arranged on the substrate for wiring, and is included in other 
electronic equipment etc. The monitor of the electronic equipment of a television receiver, video-recovery equipment, 
a computer, etc., In the thing of comparatively small size, you may be monitoring screens, such as an automobile 
loading type guide apparatus, a cellular phone, a Personal Digital Assistant, videotape-recording equipment, and 
supervisory equipment, etc., including monitors, such as an output unit of a game machine machine, and electronic 
household electric appliances, etc. 
[0169] 

[Effect of the Invention] As mentioned above, according to the image display equipment of this invention, it excels in 
many properties, such as resolution, and quality of image, luminous efficiency, and big-screen-izing is easy, and the 
image display equipment which can also realize reduction of a manufacturing cost can be obtained. Especially, since a 
light emitting device is the detailed size by which occupancy area of the element of a piece was made two or less 
[ 10000-micrometer ] or more [ 25-micrometer ] by two according to the image display equipment of this invention 
Since it mounts to the substrate for wiring after completing each light emitting device possible [ arranging the light 
emitting device itself in the substrate for wiring with high density ], the yield is good, and even when big-screen-izing, 
the strict process control of the micron order covering the whole screen etc. becomes unnecessary. 
[0170] Moreover, according to the manufacture method of the image display equipment of this invention, it can mount 
in the necessary position of the substrate for wiring, imprinting a minute element because realize easily and arranging 
the light emitting device itself in the substrate for wiring with high density utilizes the substrate for maintenance, and 
an energy beam temporarily. 

[0171] On the other hand, according to the array method of the element of this invention, and the manufacture method 
of image formation equipment, when an element is made to hold to the member for maintenance temporarily, already, 
distance between elements is enlarged and becomes possible [ preparing the electrode pad of size etc. comparatively 
using the spreading interval ]. Since wiring using the electrode pad with these big comparison-size is performed, even 
if it is the case that the size of final equipment is remarkable and big, as compared with element size, wiring can be 
formed easily. 

[0172] Moreover, handling becomes easy, in being able to extend an electrode pad to a latus field compared with an 
element and advancing an imprint at the following second imprint process with an adsorption fixture, while according 
to the array method of the element of this invention, and the manufacture method of image formation equipment being 
covered with the adhesives layer which the circumference of a light emitting device hardened and being able to form 
an electrode pad with a sufficient precision by flattening. Moreover, in the imprint to the member for momentary 
maintenance of light emitting diode, it can exfoliate comparatively easily using GaN system material decomposing into 
metaled Ga and metaled nitrogen by the interface with a sapphire. 

[0173] Furthermore, when according to the array method of the element of this invention, and the manufacture method 
of image formation equipment meaning the same imprint scale factor and the dilation ratio of the first imprint process 
and the second imprint process is made into n times and m times, compared with the case where it expands so much at 
once, only 2nm time can surely reduce the number of times of an imprint from it being 2(n+m) =n2+2 nm+m2. 
Therefore, a manufacturing process also serves as saving of time or cost by the number of times, especially it becomes 
useful when a dilation ratio is large. 

[0174] Moreover, in the image display equipment of this invention which each light emitting diode element inverts 
with the time of a crystal growth, and is arranged on the substrate for wiring, the upper surface of a flat ground growth 
phase can function as an optical drawing side of light, can also help the function as a reflective film of p electrode, and 
can make optical drawing efficiency high. Although a crystal-growth layer has for example, a hexagon-head drill 
configuration by the selective growth, the bump is arranged in n electrode side, the ground growth phase and crystal- 
growth layer for every element can be maintained at the horizontally same height, and a problem to which a crystal- 
growth layer etc. inclines by hardening the circumference with adhesives further can also be prevented beforehand. 
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[0175] Since each light emitting diode element is mounted after element completion, it is made not to mount an 
element with a defect, and the yield improves to the whole image display equipment. Moreover, by the bump, an 
element becomes the structure where the electrode of a positive/negative couple was brought together in the substrate 
side for wiring, and an electrode does not reduce the area for optical drawing. High definition color display is possible 
for the image display equipment of this point to this example, and it has become that to which the manufacture process 
top also incorporated the advantage of a selective growth skillfully. 

[0176] In the manufacture method of the image display equipment of this example, since it is collectively mounted in 
the principal plane of the substrate for wiring by two or more light emitting devices doubled with the electrode pitch of 
the substrate for wiring, while being able to reduce the manufacturing cost, manufacture in a short time is possible. 
Moreover, without inclining by certainly being horizontally mounted using a bump, the margin for alignment of each 
element may also be small, from a bird clapper, it can have a light emitting device arranged with high precision, and 
positive electric wiring and maximization of optical drawing efficiency can also plan it using a bump. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DUU9 tX.OO DLBO D1.R1 fLCl CM HI 



1 

it*** 1 1 m&<ofty£m*&mwistimm<om&m 
mnmm&ftm^n smmmft 2 5 » m 2 j^_hx* 100 

3^sg_ktf>— mmft<D&iim&<Ditfc 1 osjll4 o o 
[it** 3 ] frmytm+n smmm^-rz^mmm 

0 0 WTT^ 6Ci £#1S£ <t -t 618** 2 IBiftOilMfeSE 

[«** 4 ] Miaas^iR^fia^w^vf*:***^. 

£>pj««^§£Bo 

[Iff** 5] MnESI^lB^ttSlVMrtt**:**^**: 

[It** 7 ] S9SE«a««FlsI[8«fiS'J^^ 2/ ^tt^JB 
[if** 8 ] S9IB«iK««FleIKSr?gfifc LfcffiflHSSttfc 

its** 9] mk<oaxm*i*K&ii*timm<omitm 

?S^fitia^2 5Mm 2 J^±T*l 0000 M m 2 J^T 

[it** i o ] mm<Dm*mf&mmm±\^mftm* 

[«** 1 1 ] ltftlBSS^lR^^S-T-M^ftaclcSftlBiR 
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2 

«^W«*»iSB^»a»«fe 0 
[If** 1 2 ] ftllflE^SI$ttfc#^3t*^oS9ISEj» 

[»** 1 3 1 mm&Kftm+nmmm+M&mmm 

[i*** l 4 ] MriBiR^fiKfflfiK^Kffid^ & cd^^ 

IBS*. #***^*^IE-^{S«pffl3£tR(w«l*S*6 
£t&«F»£i-6»**l 31E«^jB«S^3SB©»5e 

^tiec^w^t^ is** i 4 cttopiifex** 

^B^Sa^fe, 

[Sr** i 6 ] fflriE»«Sixfe#3g3feiR^coaftiafij|ft 

•f SIS**1 OB«co|B|fc«*3SB^»3S*&. 
[IS** 1 7 ] gffS^>S«±^^»(*:S^aS U IS 

[it** i 8 ] wib****^ ^ wimmm t m<o#m 
[i«**i 9] wim^^-^-^mmm^ m 

40 [ft** 2 0 ] ffirlE-«F««fffiStEtt^El2i3H;#«-^ 
«^$ix6C^$r#m^^6l»**l 9CttOM»f 
[«**2 l ] jB-Sfii^EMSix*:*^*^*: 

m k 4 6 J: 5 lc«rlB*-?-4rte¥ L*C-^«^gPW»-K 

50 l^t6I3?ie^tt6C^^®tt5I^ 
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[If** 2 2] WBSB-C*xa-e«B**-6EE«3fts 

ft o r *s 9 j.oiitriB»-te9xs-e«w s * s EtttfM 
co f > ^<o«flEft« ic: ft o x v * 5 c t £ i- <5 if * 

* 2 1 «B«8<&*^tf>E*«#ifco 

[g»** 2 3 ] mnBjB-CsvxaiftiwK^trwn-TMi 

<bi*-3if**2 l K«^*^^E^fc 
[ff**2 4] «TE»— *4R^fea«W^(E*Stta 

[If** 2 5 ] Bft1E-«F««Ffflffi»d^^R»^e^ 

[ff**2 7] MnEJB-X*E*^«HB-«FfiM*fflffl«- 
^oE^fe 

[m ** 2 8 ] «reMMn¥Ktt#*?^A*ns* 

[ff ** 2 9 ] SWB^»^«r±«nE*^S:»Wft 

[if** 3 1 ] swBjB-aEs»a*tt"T»* s 
[if** 3 2 ] mmm*temm*mft*m\t^¥m 

^^®k-T6lf**3 1 ia«o*^-^KW^8fe 0 
[ff**3 3] MIES^-liJS**^. iKft»J»SliF\ 
St****-*, JEE***. »lSh7^^i^ ffR 

»-C*5Ci*rW»i:t6BI**2 1 IMWSHF-wEM 

[If** 3 4 ] «HE*^-«:fflria!B-S*R±Jwf^j«Six 
SrtS:«M8ki-5»**2 lEt©JH^©E«*ffi. 

' [if** 3 5 ] swa-«p«»ffl»»^«reiR^-dS(R«f 
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4 

[if** 3 6 ] miaE^-tajf* <* k-c* a - 
k&&mkirz > m&m2 lKm^m^sm^^ 

[ff**3 7] I*IWL< MtL&mm***:^ b 

fcttlRJ: 8 flMin bfctt^k ft £ «fc 5 KillME***** 

10 3fei^f L< (if ISPi^^^^t^I-^lS 
k. «riE-^»ffl»W^«»Sixfem»**^L 

zk*(®wkirzmmm^mwv>mmijW; 0 
[ff ** 3 8 ] mmmytm^-m l < »ffiriB«rA»j«nR 
^KSfteKSi-^i-5lS*^*T-oo*a^^^ i 

* 3 7 IE*©lflft*^g«^SB5&*ife 0 
20 [ff ** 3 9 ] ffirlB-^^SB«-tcS91B^I3fe^^« 

H*riixat?w:Wria««^y KlcEflMSft £*x-5C £ £ 

[if** 4 o ] mm<D¥&ftm*&mmmmm<Dm&i3i 
BJi^EMurit«bfc«at*"raiif«a**«ii:j3 

30 -rzm&m^So 

[if** 4 i ] mm&ytm*tei&&f&&tif<DmtiLw 

&ft&Vm\*fRk ^ mrlE^lTt^T- 

teiifrSEEiKUB Sffi I witSS $ ft 5 M #«6 
£ft6C££^m<ti-6S!**4 OlB*^iB<ft*^ 

So 

[if** 4 2 ] mmmytm^nmm±m^n lxm 
asftstis*i«*t, «raa*2#wii:S8tt-r-5JB2 

^#mk-T6lf**4 0|B«(O®«^^Bo 
[ff ** 4 3 ] miB«3t* : ? 1 flS4R^a5^» ITM 

SNt^ftits^, ffliEB2#m®k^-ra^2 

5ff**4 OCtt^lrife^SIB. 
[ff**4 4 ] «nDKAA*JI»aKA*K:J: 0«A 
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[»**4 6 ] jft*B£K±£Bftd«|c J: 0 SCII 

s^f-sraufcu immimnMtwmt&minmk. 
mmm 2 ^ mm-r hm2wm*m&mim.frh<D 

[«*«4 7i mmmi&x*%2mm<D'j?t£< ki>- 

y£B<o®ig;£jfc 0 

izftftm+nmm * tiis®^^f $ # e> missed 
im *^4 9 ] BfriB^ai^^^coffifiBfiKfifflStE^^ 

coB8»**iJffl-t--5Cfc*4*«i:i-6lll*:*4 6lB«oo® 

/i^-t'-^oj&am, #^*fR^ic»Lxa!&fttcfT 
c <b k-tzm&m 4 9 istt<aw«3^SB 

$ nxmmmmmm^mm ztix^^zk&w&k-f 
®i&Mtffi^<D¥m.ffitemmmm±\z&m-ktez> x 5 

[0001] 

&mw\z&m Lx&mtmitm+iDmmifmzm-rZo 
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±*^t-lfe^^iEM^fe^J;^®«^igBco8ii&*& 

SrX*UfcM4ft*^i6B, *^fcBW 
Su IBIfc^iSB^tlJfi^ifelwH+So 

[0 0 0 2] 

10 (Z)*^36B^BB«*nxv>So c<&J;5&liHfc**3£fi 

ED) £^fdg§B, fef B ^XXW£Ml^c£§fi. 

(ommmm&fefr 9 00& *> . x-c 30 

"Ctt, ^Jx^itt^tt^rt^B^aM^B^^^^ 
[0 0 0 3] 

raJH«ria^XV^5o ^3fe^>f^-K^^ by ^ 

Wt, fi*©»«y>f K«r*^ttlcffl^tr W Sri 

s/>5r— v ? tCiR«ft*ttXV>X^^ ygSrot>fX^^ 
30 -^(7)fe^: N -W*^*:#St*:#<*oX<i¥«ff^{g-|r 

[0004] m&v*>< ^m^tcmmm^mmx 
x b7^i?xfim<om*(nm&*m6i<ote&&ft<?x& 

40 fit. ^^n^^— ^-^XP-fe^*J«l^f|fc^§ o ^ 
oX N »ift©#«OtfftJi***fcfll||»ttXn-fe^* 

^SiiV^i:V^o^:B8Ht^&X.XV^5o 

[0 0 0 5] ^7t, X^X^^^^u-^Sr^v^Kfi 

mmtfxfrbvmftftizxvx&ytft&M&^x'tiw.ft 

50 Sr*4S*5^V^5^^-XASr?«fflUXV^o X^X 
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[0 0 0 6] Sot, -blBli«*^36fitt. Zrco^-rti 
[0 0 0 7] **Mo±SKoft«tt/j;aUB^K 

[0 0 0 8] 

5K3K : T'^>£4rSlt^2 5 Mm 2 J^±T*l 0 0 0 0/im 2 
ifi^cT) £WBflW s 2 5 u m 2 J^-bT 10000/xm 2 J^ 

[0 0 0 9] *»WO»attBf|ft*«JSJI|Cl*3V^Ttt:, 

B»#Oi5WB«*>Jfctf! 10 £Lb 40000 KT&S 
J:t)ff^L<ltl 0«±1 0000OT^$ix5 o 
[0 0 10] **W<OBr«*«aSl»c«ffl$*x6*** 

cfc^-e*. 8Mb*** 

X*Z y -Bffi£«j£X# 5 0 

[0 0 11] *fc, *»Wfi. **^»*«^3ftSEMS 
ft»FB©Blfc«Ww*fefi; Ltli^^t 6B»^$I 
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[0012] c<^J;pftiif««^KB^»Jfi^fel-*3V^ 
10 *C> i^^if Mlftll^iMlrai I, R¥ 

[ooi3] x*)jt$&is\,^mM<z>Mm<o-mh u-cf*. 

*H^#*5fe*^^*^^fflS«^^^»l!l«. RSI 

[0 0 14] 4:%R»fflr»oiiitt«^*«:«lfiK 
40 [0015] mftm*<DM&?jfe<Dt&l£ UV^— «tr*5V^ 

^Sffi^e>o^/^-tr— A^Bawdsfijfflsn, sine 
[ooi6] — ^a&w^fR^^e^j^n. m— s 
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[0017] ±mjjm^&ti&, -tifmsmsm^m* 

K* if c fc#*TIBi:*a. 
[0 0 18] ±E^©EW#ifc«:ttfli Lfc*JR 

wj»3R £ titcwm x r> nmm u/c^ffi t a -6 <t 

[0019] ±iaii[««*S6«^«J6*«felw < tixfi, © 
[0 0 2 0] JblStcjfjpx-CB^^^H^l- 

[0021] ^/c, *X93afi{fe£**£gBtt* ffiE4ft/S 
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10 

**u «nEJRl*«JBi:SMl*ix6fBl««i:. MIS^ 
ttS*6fe?>^l#®Si:m2*mSS:#L, s&i»mji 

isaKsnsjBifMt, »2»msi:«JK-rs^2m 

«I±1»ES«±« M8i *T«MBIMhftJMI S: 

io -e#a. 

[0022] Sfelc. **M<oiif«S^3Sia^»S*ft 
«/«U «HE*l»Wit«NKi-S»l««i:, MEM 

2 mmm t mm-rzm 2 h<omz& 

m2mmmkteZ>£o\^mj&l^ fflEIMI/ftftJIfcfflE 
**«**R^fe»«bTEI»ffiaW^«BUTltSg-rS 

20 [0 0 2 3] £fc, #3§Wtf>3tf^lS3£KlRtt, 
*&Ettffl*E<0S«£®±lwE*« LT^g 
W-r&3lfi^*5V^. WE»^<ott*filt*|3:J:o-c*fi8 

[0024] ±m*$&m(Dm&m^mm^^^xte. m 

30 ^««^aT«lc:tt«-r5Cl:lcft9, EJSUBa&K-hl- 
ElMKrWriW-SCfc-e, ^a£(c»£U:*«H8Mft 

sPft<. S«**^»56« J F-*rEW"r*r.it-C*5. 
[0 0 2 5] £fc, tt^OM^^iOS^&II 

6»*rt*JIfc*filti-6Ci:3»s-e#. tot, ttAAA 
3^*«i:*S Q ffiEfB2*M^8SR-r«ffi2« 
6C^T% EtM^^^m«nftttM«rMft1>«oi: 

[00 2 6] 

[00 2 7] Bin* l.oftlkfl<DBiitt»»SE<Dfitt 
50 2®^»-fo^^^(g]^LTV^6o *H«SW^li«* 
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tltcmWc^(DT Kl^^»ADDO, ADD1«J 
l££tlfz.W3k^<Dy f -?mD LR0-DLB1 frWlf&Z 

[0 0 2 8] TK^iADDO, ADDKitlftW 

Wit? 4 XM^ltK LX^i^t6 C <b 

9*H^£WffiS^2 5 ym 2 WXl 0000 M m 2 ^ 

K^^iADDO, ADD 1 «7K^f6]{-^*$tlT^ 
[0 0 2 9] T-^iDLRO-DLBlll 7K^ 

®*9^2 5/im 2 Wtl 0 0 0 0 Mm 2 £AT t £*X?& 
-Ck6o ^Hibf-^lD L R 0-D L B 1 fai^(p] 

£_hc^®iit<Z>3§7t*V *— Ktt, *fe*3K^>r KD 
R0 0, gfeM^t-KDGOO, *5«tr^»fe«5t 
^t-KDBOO^^^^ f-^iDLRO-DL 
BO b\Z&tfhtlX^Z> 0 7"^IDLR 

0-dlb i (ai^^igta®^^^ 
[oo3o] #mnm<omi*m&mm±> myt?«(*- 
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[0 0 3 1 ] *HJfe^J(7)|li^^®^^V>T^. #1® 
HfrtlC*5V^T. *¥^ftl-*&<^3fe^^-- KDR 0 
0. DROU DR10, DR1K ^^Xmt&<D&Jt 
10 ^t-KDG0 0, DG0K DG10. DG11, 
»V^-C*fe<D3g3t^^-— KDB 0 0. DB0U DB 
10, BG1 ldS|feAy"CV>5o flJaitf. l^^-LcOWit 
<7>3g5fe^-f Ktt, *fe»*^>T t-KDROO, » 
fe«*^t-KDG0 0, *5«tt/KPfi383t^-f K 
DBOOroi^t- K^EWSHTiSO. £ixe>3 

[0 0 3 2] CCT% #«3t^>f^-m. WxIf^iX 

W*»/J^y^— S^Rffi »JMlmmt>fX^Tg 
20 S) eo££^£;h,a^:^*S&*L*rv^o Eli<z> 

K^lADDO, ADDUf-^jRDLRO-DL 
B 1 ^Slffit WIS ttfiB-^o 5 , *«5t^ 

30 {-g^LfcSffi^^ hgfll 2&frlsXm$x&)\^-?m 
KS8Bi$*x6 0 Kffil l f±Sa*fpHcjgft"t-5 

[00 3 3] -HB<Z>«3te^f KcoiR^dS#ffiaH 2 
5 Mm 2 J^±T*1 0 0 0 0 /im 2 l^Ttfc6C^^, 

40 ;^ p y^f) 1 0 0 ^ n ygf^t-f X^tl^ n C 

xi:&<>xsMmmfc\zmmztiz 
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3 0 cm^^ 15 0 cnKD^bO^jg^T^t). ^t<omM 

m> rgb ^r^^r i mm t \,±m^xm^ 3 o 75m 

-HE** 5 S ^ a lOO^u ygs^t-r X£ L 

OOOoaTtfcSctiSff^K, £ 1 OJ£JLbl 
0 0 0 0HTtftSwi:i5«tD»* Ll\, 
[0 0 3 4] il»<affi{ft«^»«<z>«3feiim;i\ 

^«o. 3 * v * —/isft <t)im x&mi&'< vtr—vmn 

£^f2. l^^-h^M6C^:/^ 0 tot, 
«*.rflB»fcry^S:iR^5 ^ y <b LfcS'&lCte. flfrlB# 

M^^^ £#mStf> it^s 1 - 2 ^Sol^ffitr^^ 5 C k 

Ultft L< li 1 0^±4 0 0 0 OJ^TTfc D , £b 
{C&P£L<tel OfiLhl 0 0 0 0£XT<0$&mX*froX^ 

<Dtt <D$m&ftti1t t> t ft o T V ^5 o 
[0 0 3 5] 5*tS»*^^^f*>rX<?53g3fe^>r 

Ocd/m 2 ggt'fc^ CixSr3ttB*l-tft*-rSfc* 
fe> Wfe<a#fe£fc«;fe5W/m 2 £fc<5 0 

ftyj*— KO^ftttW&:0. 0 17/iWHl. 7 

t*km^kfofeL,xmx.xfrz>h, *<Dm 

13^^ * 1 0 0^#^ ^ o^&ffi<£>-0->f 

^$tL§M^t- Vk LT, — «ro*3fe^-< 
K^itlS^ 2 5 M m 2 ^Jb-C 1 0 0 0 0 u m 2 £J(.T 

tciis^-r 5 c k teigm®Lkmm<nmx*+fttet><nk ft 
[0 0 3 6] »/h*>rXco**|l3gSixS#»3t^>r^ 
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y 4r - i?&m k ftm^&mommte k \^&m z ti 

*>fX (MilflmmOTSSW^W) idlR^oTV^ 

[0 0 3 7] #cUl. H2RtfH3*#flBL*j&s<b, |ff 2 
10 ^SWJO)I^^iilcov>TtB^t6o 

una* 1 ^%ife«^iif{fe»^it^^«ij-e«> d % 

[0038] i2^)W7[>h @"eit, *^Jfc«<7>iItffc 

a^jfiBort^ipfiR^ (vixhd <Dffim&7F$ti 
^^p^fRiJcesEsttsr ki/^iadd^ 2*comai 

hT KU*i8S ADD £ 2 *WflMR|ftPWl , PW2lt 

v^mM^nm^^ y yw^c x^it« ltjcsv> 

it— Kfe^ft-^ISDLR, DLG. DLB^^OO^ 
iT«$ht|3^ Ctl^MlDLR, DLG, D 
LBt)7K^iADD^i«, ^-CaWtetl 

[0039] *HJfi«iJ^iii«*^«-ctt, »3t^5d- 

— KD R> DG, DB^W h y ^^tttwE^J$tt. 

^#fe5l3fe^-f KDB<Dj(B(c:^^-- K^EWStt 
T^«9, ^H^> 3otf>$g3t*V K^s lo<Dpj^(D*a 
60 *H3t^t-KDR> DG, DBI^ti 

M^t-KDR, DG, DB««jRj|8PWl tfl» 

[0 0 4 0] ^Lt, «:|Klk«lOBP1ft»9KB^*sv^T 
40 #«*^t-KDR, DG. DBlCi^lCgS 

KDR, DG, DB£«*x 6 mfitifc 

p t » w^f- v ?m^tej& $ m»/h4*-f x 

mmxn, *»*^t-KDR, DG, DBdrm«^ 
«rlH]3S P T y XdSfeP- 

50 l^itffl^ 2 5 m m 2 K1X 1 0 0 0 0 y m 2 
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mt>mm^2 5/im 2 ^J:T*l OOO o nm 2 sxrt^ 

MPW1 <hT h*\sXffiADD<Dm<Dmm^M!$ l &tl 

So 

[004 1] #3Bfc^>f KDR N DG. DB^lffi 
{^«fIi]3§PTc7)^^J;^ft^DLR. DLG, DL 
B^T KU"*lftADD, «H$*PW1, PW2 C0^(- 

SUSS 2 2ttSe*[RlS:***|plti-6ffir4ft/h««-C») 
»*^>f^-Kt«jiaj»PW2*ft3Ki-S 0 ifii&gfl 

^t-KDR, DG, DBi:f^3t^t"KD 
R. DG, DB*K»i-S«**««r-r^^:«)^«St«: 
«F0KPT^ra^^^n^i-So K««fl2 4fcH83te 

«»IiIKPTttt^PWl<DlBS:SaK-t'-5 0 SUA 2 
SS{SM$lal8gPT£T Ku^ADD^ffl^tSo BE 

USB 2 6 tt7K¥*r^!ClHi*E$tLfc«r«^/hfiltt6-C*> r> , 
mM(^^flHl3SPT^fs^DLR, DLG, DLBcO^ 
Sr-tn^»3Ki-6, Cft^#gB*iU&2 2-2 6fl#36 
3t^t-KDR, DG, DB^/Wt^X^oX 

p t s/ ^^nawt>f x^oxsifflifi 
[0042] 3 tig! 2 ^-t^mmm<Dmmm^ms(o 

®&mx*hZ> 0 m*P. #4*— K3 K 

[pi T^-S: 3 oo^t- K3 \i£li<omm%ffil&VX 

ftfc h^v*** 3 2. 3 3i:tt3 4^iS^(H]K 
*ffif&-rZ> 0 lIlPWliiliPW2^t^t 
-K3 1 tlE^J^h7^^^3 2&mm£ti. hyy 

*3te"TSo HiPWl irlI»PW2^-^iS*i 

* 3 2(^y- M:«f f 3 

LTffitlt^ h7^^ 3 3<DV- 

3 3^i*oy-^- Ku>r^fi«ttBiMfc«»*sttj&s 
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a 0 

[0 0 4 3] T KU^^SADDfi >^ hUv?^^[HJK3 

3 l^fix.6fc*^)fifiil6T**>?). «-M^t-K3i 
lo|c»UT--*^fS#|feDL^»jCi-5o rKi/^« 

ADD{3 >T7 h Uv^^^lHl5&3 6 l-J:oTilW^l-t^< 
[0 0 4 4] h7^^ 3 2(Dy- hiC^$ttJ.O 

h7^^3 3o-*©y-^. ^mm^&m 

t^tf 3 4 fi, h7^^ 3 2<Dtf — hc^m^^r h 
W^5o COJ:5i:h7^^3 3^t7i:4ofc» 

[0045] z^ffim^mm^^^xmn-tZo ^ 

<DT Kl/^^ADDlCli/^ h ^^^083 6/^£>m/£ 

><n*^ j/fy^F7^^ 3 sas^ttlfcfcfcs. 

3 3^lt h7^^ 3 2(Oy— ht-SI 
it-T5^. R«F^**3 4Jrt-t^y- h«ffi^*«* 
*U ^(Dgf 3 4 ^ h 7 V v^^ ^ 3 2 (D^- h Iff 

^t7«s^*ots^xt, $t3 4iiy- vm&* 

X% §13 4fMMWtf>y- h«E«r»«rL»t6Cfc 

6M«. h7y^^ 3 2^^(7)^$nfcm/3E(cj6i: 
fc»f^*:tTV\ »*^>f*— K3 lKmb«tK«r«UM 
^-5C^t>^r«Bx?fe6o ^<^)J:5l^7fe^t-K3l 

[0 0 4 6] ftK, H3(D^JS^iJ^ LXx *MPJcOM« 
*^3£K^K£:frft|;io^TEI 4 1 2 

[0 0 4 7] EMKtjH-J: 51;:, ^^{rf-^ r -f -irSffi 
50 5 l£r/8SU H^UfttHSIfl, i^Mco^<5/^rg^ 
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?£ttg 53, f 1 7 5> Kg 5 4 

ttp ng^^t Uc^^r n«g«^ t- K 

[0 0 4 8] 0 5 i-^-r J: 5 1-, y^^ 10 

^£flJJBLT, 12*11^7^ Kg 5 2tw«jK-T6J: 

5twnsm«5 5 six. §^1^1*11^7^ 
-v-7T<4 j rmfc5 i©*ffiw«tirt-a*s-c*>9. m2 20 

#mM^7^y Kg 5 2ttR$Mi*5 7fc«fcoT#«Six 

d^WffiS^S 2 5 /i m 2 £A±X 1 0000/iin 
2 WT£ S*x-5Sff^#S-C*>D, -iaco^Xfi^ 
oX5 /imMl 0 0 Aim-efc6 0 

[0 0 4 9] B|6l^-J-<fc 51-. -«Pf*»fflS«6 0£ 

*) > ^0*£;f $tg 6 1 <Z>3lffi 6 2 «:fE^»«?» 5 7 fflb 30 

**ixfc»*^-f ah- KflJlcjEE*^5 0 TZ>b. 

g 6 1 6 2 ^tt#**^>r K^ffiflldS** 

[0 0 5 0] Bl 7 tw^-f J; 5 rc^A^— fcT— 

mzmmm? ? y Kg 5 *m<»ftw&mx<nmttmc 

2»tl^7!X Kg 5 2 tH-7r>f 1r£«5 KaMoS 

-< -vatE5 1 tte&mx&zm 2 mmm? 7 v Kg 5 2 
[0051] ^yr^c^&ms l^mmt'fc^ 

2 mmm? 9 y Kg 5 2 oS&KfffflteA 7 0 

60 KSffif&A 7 0 c^K«r^ 7 2^2 7 y K 

15 2^»ffildg!Lfc^C^T% SBE»*fflf&A7 0»w 50 
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[00 5 2] »*^^6**^>f *— KOjg 2 mWM 
[00 5 3] CC*T^segiJO/h**^>f XfiOlg**^ 

ac^-eiir4fc*»»«3ftsaBSSixa. mi i«. se^jb 

>f?r— Ktt, -i^>i^ (7) fitiS^ 2 5 /i m 2 J^±T 
1 0 0 0 0 vm 2 £XT b ZtiZ&'hte-V-^ X&SXoXm 

i&ztix^Zo zcommxtt, mmmmms o&m^m 

k mmm^&i&mte wmmmm s 1 a>gE 
IwTB/ssjxtv^o ej&ws&ks #j;ttf#7*s 
Gfmmxi&iimmx&mztitz&R&tiL. 

x3bti&*?<D£?temmx3b<>xi>Bk\<\ nmmms 1 

[00 5 4] ^Iw. [U 1 2 (C^i-J: ^ 5SffflM7 
0$:gEi^ffia«8 Oidifi^tt, 3fS^ttHl-«5t^^- 

n'*y*~*/t£M<nm%?4 *~ KoEE*(cJ:oX^ 
«»«»8 2tt*»i-*^ «HJwBISSix-c*3fiS:* 

[0055] *njfe«^®«^aeeosjjg^jfesrffi^ 

[0 0 5 6] **5, ±xliC0«Xfi. 3g#^-f K* 1 

o-foiasfuxiiis-f-swtRwufcds. antoRtu 
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[0 0 5 7] ^t^fc^LED (»*^>f*--K) 
«**SW«MK=«* H^TS*. LEDfiy 

/zm^^LEDf^iat, zrti&mtfcvxmi&mm 

[0 0 5 8] ^:t4^!r$aSg<«U 

t» . «^.tf*ffl«P»» 5 4 3 8 2 4 1 ^-tdfB 
«*tl*»Wl!g^fe^ ¥?m¥-l 1-1 4 2 8 7 8^ 

*jfe*^^S«^ftie>ix-Cl>So ^SWttUSS 4 3 8 2 
4 1 *"T?ttKtEJilc*|c*fiKbfc*^-^aic:|a«UilS 

^^_b(w^$tt6 0 £fc. #^^1 1-142878 
«fP*«*i"S»IK F7>^^^2 ^SffiJilc^fttE 

^IC^(D^2(DS^^^^^|C®^t < '^^(C 

[0 0 5 9] tz^&ffii&nXytemffixi-Z, 

&fil-462Nwi:oX, ^'W^H^&'hX^s'X 30 
^>f X ( ^ 2 0 m m) ^Jt "f S 1 5 *K«3 * MM Sr IS 

KOffiB'&^Wff dS^S*i«»*IBT FT7K 
[0 0 6 0] 1-1 4 2 8 7 8 *^|B«t 

f->rx^/j>§<-r-5c^^*^^nT*3t), tR^-srgffs 

«^EKSnTV>SttlBTEj»*r«fiKi-6^5dSfc 9 , 

mM-rz>^t\^tez> 0 so 
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[0061] tzx\ Wimnjiztitcm^&kvfc^m 

5£fct>fc<, *fcE*^Ffi*ifoffijHt>/»St-e*6* 
B^>«ar*«felwOi^TKMi-So 

[0062] i~&:mte*u^mi*mMMm<Dm*<om 

eWSftfcflWBJ: t) fi«fflLfc:R!»ifc<& «fc 5 WHS 

<hLXV>6^ s ^^BirabTEfi-r^lfe^ffiiCllSDX 

[00 6 3] infill 4 fi-tJx-eixzi aHMt*e* 
fe^3£*W4xs«:^-t-|g-efe6o *1\ 8i3©(a) 

¥<o£ytzm*9 2&mzmf&-rz> 0 m&mmm+t 

tt. *»3Hfpt LXffifi^^*^j*b^lBicffiS^E 
i^M#<tSdi^#, SIp p p^^ hSrTrf 6c 

xt>&i\ 

[0 0 6 4] &lc:[2]i 3(7) (b) d^iT J; 5 \^ 

9 2*S««P§tt5o ^CT«t6i^9 2«H$ 

*k m^J: 5^ h y ^^jRlcE$ix5o i~4^*>IR 
^9 2ttx*iftlcfe-ttt-PixlR^IRI«rJ£^6J: 5 l-te 

WSrJ£*f-5<t5lw«^SnSo CO £#«RH$n aflat 

^BjciiB-x«9 o ±<D^n<Dm*tmm$tixm^z 

/BgW9 l^t^fXHv h y ^^«i-ESnfc9g^9 2 
Cfc^Xa_bT^tt^av\ -«F(ft«pffl«fB*t9 

[00 6 5] — B*{ft«rflJSlttt 9 1 — 9 2 <£><E^ 
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^nm^\^xoxmt. out. mt. 
i*»»ffl*B»9 i tm-&fc9 o<Dmm±&M&f£i£x 

^92 ^SC^T-^IM 9 1 (C^-<6 «fc 5 I- IT 

10 

[0 0 6 6] r^J:5 6»-te¥lS©8, Ell 3(7) 
(c) ICt^-TJ: -«F««Pfflffl«-9 l±«c#«E-rs 
»^9 2««K$ttXV^C^^e J , #**9 2^fcl: 

©KKEM^fta^Dfci^J: ? IcJfciRft;*:^ lot^X 

IC^$tl6t>OX*fe6o ftfc\ 813© (c) |C«m 20 

k«bi^lxv^v\ 9 2 offl t) 9 

9 2fl^®_h, 5^ 9 4©»&4'*^ffi:fii-s 

[ 0 0 6 7 ] & |e: N 1 3 <o ( d ) Ci^hT J: 5 K> six 
*fy^9 4Si JEfcfKBi-* <t 5 IwiB " 36K 9 5 ±[z 

SrttffibTfTi J:5l-t-£Ci:t>-t?#> «t>Jl||& J Wtet:: 

* if Ufc-btflR^SrJBBfWtcBil* UTIWMI^tt 
*ft &T £ S *T«»fc*»*fr 5 J: 9 K LT t A 

[0 0 6 8] JB-C^XS^*3V^Tt, Wfrr6*^9 

2liWMf>7 7 p 9 4r^M$^ B^<z>J:5fc^ 

h y **#KES*x5o 9 2 fix J6rieHct> 40 

l-IBft y *fpjlc t^ix-?ftt*^PflS:JKtf S <fc 5 left 
¥^^ 0 IB— C^xaicio-CEBSttfcsR^ffill 

&*>i:-r6i:, 3»©**9 2^cot°5/^o»ssmm^ 

»Xte^Xa^«toTEHSttfc3R^-9 2 0tf y^ttt 
5. CCT?»-Sfi9 0*^6— «p»«rffl»»9 lTOi 

ir. feSE»ffifOttEHE = n XmTfcbfcSnS, 50 
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mfl-tix-?ixaE*-e*)oXt>A<. 1»-C4<fc 
tE3^«»i:tt6a**fc* (#J;tfcfn = 2. 4tm = 
5) -e*>*Uf&VV 

[0 0 6 9] ^XS«9 5±MWfi/7 P 9 4C^ 
«BS*lfc#*T-9 2KH, ElfePlkSilS. ^©^, 

*ftasfe<aEJ»a s ft£;h6o ^©Eii»*ie»jx.fi3R j F9 2 
as»#^>r a— K* if ©»**^-<D»^^fi. P mm. 

[0 0 7 0] tfcK, B 1 4 »H 1 3 OX»|»l£*:(E^jSfe 

<D$mmxibQ* ^-sfi9 0a±^e>-^ffi»ti 

9 1 a— <&ft¥*fe&S»4S***«Tk6o HI 4© 
(a) ^•TJ:5lw»-Sfi9 0a_hlct«x.tf«3fclR J f- 

^c^^t- 9 2 nm-Mfa 9 0a ±x*n-7 h y * 

«IS*lT*3 0, ^-^«9 0 a SfttlHl 3<7)fg~Sl£ 
9 0fc|PiaHc:«^tf^#f*:i?3i^ #:7*^tfc, 

9 0±twH^j*Lfc^©T^oT^a<, «1©»K_L 
[0 0 7 1] ^ W J; 5 ^ 9 2 ^r»-Sfi 9 0 

a_kiw^ bv ?*mzMf£i,tik^?>x\ -m&ftmift 

»9 1a-^9 2^»U^^« 0 w<7>*& 
ICfl, fg-^«9 0 a i:-«F«»ffl«fB«-9 1 a 

SJ;5tw^$n, I-SS9 0 a _hco^ h y ^^^{C 

6o ■*-**3*>, $-SS9 0a±O$j^#i : -9 2^f 
t5S^ -tW»»U/cfflH©lR^-9 2fig?Ut> 
X% Sf^^fcJtBtra b^cffigco^ 9 2*SJB-3&K9 
0 a irSK— «P««Fffl«f|5tt-9 1 a^tX^affil^ 
^£*l5o »*L^i«ffltOS^9 2HC(75Pfl9l#(E^"C 

b-s«9 o a ittztizfiK %m<o-f$i%ftm&mz 
6 c i: ft < ^m^-mm * tts. 

[00 7 2] -^ffiM 91a — 9 2 
^ -ft ifSrfflv ^IttlttfSfcftffl LXff 5 X o tc-T 5 
*<bft ^©MJESr^-f *»»ft if Lfci-Cj*^* 

[0 0 7 3] coj:5 4»-6?lS^ (314© 

(c) {C^-f -«F«l*ffl»»9 1 alHSftt 
5*^9 2ll«i|fflSixT^Sr ir^fe. #»^9 2ri: 

idiB^ffl 5 ©«m 9 3 <D®m t mm** > Vfomtiamt* 
m^^xmi4(D (d) ic^-rj:5i-> 



(13) 

23 

^J^SSlXfc^xateim 3£/8^XlfciELfcXa£P 
[0 0 7 4] c^^Bli3. mi 4 ^Lfczij^fck: 

m^mz& v >x m-m^(Dmm l/c * ^- * £f ij 

K^«m@*6ft^£:tT5 
■K C(7)J:5^^^o^^^-r6^X^te^ 

B^^BgfW 9 1. 9 1a X'CDffim Ufc tf jx m&X* 
£2 (n=2) £ U — WpflH»«tt*t9 1. 9 1aH 

2) ffil-— ffi^<E^ifc*Lfc$SHiwK^L 

£5 £ Lfcir^Xfct, JM*tt*4K£ s 2 X 2tf>4fiTC\ -t 

<7)x^<7) i 6 laote^i- *Jb*>fR— Sffi^r 9 >r * ^ b 

Sri 6 [elff 5 *Hj«SJKlB^-aBa;* 

2 <DZM<0 4 0i Slfe^IgTOlA^ 2 (7)X^ 
O 4 IH £ 3Mfi Id* D 7L it fc It <D ft 8 m X $F tf C £ I C * -5 0 

fin*>. mcm^{gm&mm^zm&\z&^xt*. (n + 
m^u*^<D±z v ^s^in^St t ft 

[00 7 5] ft;fc\ B13, El 1 4 l/c-tpg« 
^&I-*5VNT«> *^ 9 2 fc«*ff aftX^RlB 

[00 7 6] [Pflg|#te^<7)flfi<7>01] ID1 5(j;@l 4(D 40 

(a) t (b) ^*ufcwgi*e^(z>«ft^--««:«"t-ia 
x$>6o H3i*te^«*s^^s«^e^ife^s« (as 

X\ te¥^oa«±|rWSiR^^«l5S:te^^»« 

[0 0 7 7] El 1 5 HS-|s?lST^ifi*$ 3 <D#^ 
^j^Lt^^ i-lfi9 0c^fi^t6t"B* 

<afcfcfi^5c(DStrc&*#--£«9 0 cbKl^SSR^ 50 
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9 2(O^SBSr«K^*r6fcfet^ ^«fBt?9IHoe^SfTfc 
ix£o Sg— St£9 0 c_hUi^ h y ^^^tcgB$ti6^T* 

9 2£3 X 3<Dt h y ?X$MSLmzfttfX, *:<D^<D\ 
o(D^9 2#-«flWAMt9 1 c WBJME^SttT 

[0078] 0 1 5 CO ( a ) 9 0c 

92(^)t3X3^h y^^$ttS-C»ltS0^9 
2#!-«MR«rffl»»9 1 cfcC^Sft* 
l^tX^ "9 , HI 15 GO (b) (13 X 3<D^ h U 
tt6X'»2f@0^9 2^-^««rfflgB«*9 1 c 

Xte. ^-StS9 0 c «F(R«pffl»«*9 1 c d^hT^ 

BB5l#te^*»D51i-Ci:-e, *^ 9 2 &flgm ^^rXSE 
tt^Ci^x*#6 0 1 5 (c) li3X3(7)-v 

h y f * 8 # @ <7)|fi^ 9 2 B^ft^JBSK* 

9 1 cHiG?$ix6^^6M^Wl^tt^^ Ull 
5CO (d) |13X3^hy^XffifeX^9f KO^ 
T-9 2^-^F«l%ffiSB«-9 1 c|lfe?$H6^^(l 

Kltelf?^ 9 2 < ft t) , — «F(ft«FfflSfIJ«- 9 1c tCfct-^ 
hy ^^tttwffl*o*^9 2j6S(!tlRISjx^*^««rS 
tL6C^{-ft5o il3, g]14co (c) . 

(d) oigia^ -aiwt^e^dsjmsft-So 

[0 0 7 9] [flM^ix^] #clc Bll6*JJ:t5ia 

m\zm^£tizffimffi&^yy\^^xmw-rz>o mm 
Mf^iooit *lBUTE«*ixrv^*^ i o' 
i<Dmv zmmi o 2x@«>^t>^xfet). c^^^ft 

ic^l 0 iSrte^-r^*^i-^T#^t^-e^-5o 
[0080] i^ioi j: 5 tmitm^m 

v\ mm$frv-?\ o ottus^piEJix^^^sffi^ 

*jE^JB«fc*ix6, :o»J|»ijtfy^ioo^« 
««JB1 0 2Sr@i?)X»fi8Sn^:»«X*fc?>, *f*»^ 
fi*«Mk^*J»Sr*5R^ 1 0 1 i: p l^ffiK^fr 

*B«li:»Bff«Hwf4-tix*tt«*^y Kl 03, 10 4 
«$tL5 0 :WtB/^Kl 0 3, 1 0 4« 
l^ffil:iffi^S/Kl 0 3, 1 0 4^^46411 

^issa^y 3^Jiftir^#«BSr»fiKL. 7thyy 

-fZZkX'Mf&ZtlZo ^tlf)ii^5/Kl0 3, 10 

4\-mytm*xihz>m*i o lopiii^ nmstc^n 

mi 0 2(cfc*r^-^ft^^ fi g^tt6 0 
[00 8 1] ::tlS^s' K 1 0 3 , 104 fi^flg^ 
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10 3, 10 4<Ottaj655ptRJt-fixTV^<Ott. m%$r&) 

l^J: 5 <5fc#>Xfc5 0 fMS^y Kl 0 3, 1 0 4(0 

[0 0 8 2] COJ:5ft«tt«*fy^l0 0ti«t 10 
5 C £ X\ o loJHQ^WIBi 0 2X|&g£*l¥ 

dfiftlI<fcoXttjKfi<««'*s/ Kl 0 3, 1 0 4W 

x£ 6 £ £ t> iciR^ 101 i-Jt^x^v HMftcWfi/* > 

K10 3. 1 0 4^jg4X*^ ft^S3^lSW(S 

0 3. 1 0 4^rflJffibfcgE«|^tT5C^T% Effi^S** 

[0 0 8 3] BSftiR^] B 1 8 Jd*HJ6?Btt-ettffl $ 20 

(a) &m*mmmx*&> t> . misco (b) ^^®m 

X&6 0 C^Mi^liG a N^O^^t- FX^ 

G a N©IiiS«ftt5S*l^ tftott 

6 0 30 

[0 0 8 4] £1\ ^0«a£(;io^Xte, GaN*¥# 
*i^e>46T»*ftIl 1 l-blc««rt*Sixfc^ 
iW^GaNil 1 2«SnX^6o TO 
ffc&Jil 1 l±(dWg^L*v^JKjftBt^ff«EU 
WOG aNill 2l**(Dtmm&ffln LfcgB^KM 
OCVDft/^'iaoXM$tLSo ^^GaNlll 

a/d^l:Si (1-10 1®) X«^fcfc°7^s/ 

6 0 -tf>G a Nl 1 1 2<Dffi&l,1tSm<n&frliZ?7/\' 40 
^0iS0^7yKilXiffitS, GaNill2 
<£>ffi*4 bfc S M£*g 5 «fc 5 1-iSttiXfc 6lnGaNl 

1 1 3^^$ttT*3!9. *<&#flJ^^*v'*.A K~ 
^GaNlll4«$^ 0 :OT^V?i.K 
-/OGaNil 14^)^75/ Kfc LX«MB1-£o 

[0085] ^oip^^t-mi ptii 

1 5 £ nigl 1 6^^$^,xv>6o plSl 1 5fi 
— A a Njf 1 1 4±\zmi3L£tlZ> 

Ni/Pt/Au^/cliNi (Pd) /Pt/Au/^' 
^MW^If LTM^tl^o nlfiU6ttiM 50 
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o[8*L*iSI6«WS:BIIn Lfcffl$)X?T i/Al/Pt 

2 ok^x v^rm^m 1 1 l^iii^^n&s 

» t) tti USrff 5 n mffi 116 <D»j£fiT»/fcR 

ill 1 l^KH«lwtt5FBfctt6o 
[0 0 8 6] C(0«t 5 ft*i©G a N*WM^ 

[00 8 7] [^feiR^cDffi^ifc] H19^ 
TRitSo SSftiR^fctEl 1 8 (d^bfcG a N^CO^^fe 

[00 8 8] Jfei" , H19 J: 5 l-> fg-^« l 2 

1 O^ffi±td««St0D%)l£^ t-Kl22^hy^ 

*Wc?f£jS£*xXi>6 0 »3fc^>f3d— K12 2©*#S 
li»2 0/imSStt5^tm5o S-SS12 1 
<o*fifcW»£ LX«^7r>r-V*tRttir^J: 
t-Kl2 2 KHS*rf5 i'- -!f <oKSoai8*^S5v^tt 

was/ai^j-iSo »5t^>r ki 2 2jctt P ««*^ 
* -en** £ nx ^ <5 j^*i»W4Eifttt*«ft $ nx*5 
#^iw$M*tf>*i 2 2 g#»j*3sh/rvvr, 

^**^-f^— Kl 2 2IS#«X#£<Kffil£fc5„ C<£> 
*1 2 2 g ^J*tt«^tfSi6tt>r^^y^^^-CtT 

5 0 coj;5*»— £m 2 l &m SK^ctSfc- 
WKHWaflWl 2 3^»«r**xa««/j:C**rtT5o 

[0089] — b*««mbsr«- 123 (om-mm 121c 

»«fi--5ffilcttM«IS 12 4 £g^r#J/l 1 2 

^otM^titv^o CwX— vwmmwtti 2 i<o 

±^M«J1 1 2 4^J^r LXte. :7jy3R=i-K ^>y^ 

**tt*«»j <«*.fipvA) > tfy-r^ K 

tf>&##JJi 1 2 5 £ LXtt**Hft (U V) «ftSH*# 

23^ Lx^7^SMfflv\ mmm 124 

^LX^y-f^ K«4/imS:**«, ^*^JB 1 2 5^ 

[00 9 0] — 123 CQS«#JJi 1 2 5 
tt, U/c®* 12 5s 1 2 5 y ^fiffi 

-T^>J:9tcPS$tL. 2 5yi:l«fi?l: 

d^^«3t:^>f t-Kl2 2 dS(kHi--5 J: 0 \^#LW&*> 
*Stt-5o WkUfc*«cl 2 5 s 2 5 y 
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^t-Kl22 Srte^f 6 i: C 

* >- h ^offiB^**^ K 1 2 2 
-fciTSS— £«1 2 loaffi^e>B84*U"C|g3t^-<^-- 
K12 2£m-Sffil 2 lHt/-f-7^l/-> 3 y 
Srfljffl ITSWitS, G a N*tf>«ft^>f t-Kl22 

[0 0 9 1] Z<D\y— if— T^U— v-a ^£5flJ/8L*:iH] 
Biid^oT, »*»l*teoa*6»#^>r*-- Kl 2 2tt 
GaNi«-Ifil 2 10#flrc#fl8U R*MM*>» 

125 <D^mtmm i 2 5 y ic^^-r a-— k 1 

2 2cz)p«ffi^Srg8##iJi-J;5^UTte^SJX'6 0 fife 
©u— !f— ^H8l#S*t4v^«««)»*^>f *— Kl 2 2 
ir-o^Tf*. mt^gfSi 1 2 5<0«&#j&s«flsUfc: 

fi«i25s-efc^ u-if— t>fig*rs^xxv^v^«> 20 

4*5. 019 -e»i l o<E>gBfcy-f Kl 2 2 T^ft^i! 

^(Cjzo-C«IS3fe^>r^— Kl 2 2»-««l 2 l_L|r 
E^JSnXV^6B#^t)^l«iraUT-WF««f^ffl«-l 2 3 

[0 0 9 2] »Cld x »«Wft»3t^>r t-Kl22 (DfB 
— £fi 12 1 frb— tiF&lftm&tt 12 3 — (DK^^tro 30 

fci:w5T\ 09 2 0 d^-f J: 5 l-*EMfc:1H«c I25 y w 
&3gF#]Ji l 2 5 feWbS-ftT»3ft^>f t-Kl2 2S:l 

fttttl 2 3 0g|*^JS 1 2 5(C^$Hfc^ffiX\ 

K 1 2 6 £^/£Lfc#i^Xte, mm^y K 1 2 6 
im^t-Kl 2 2^K®fc«ftWJd«3R*ixSo 40 

[0093] mm&\m 125 <Dm&<DWk vxnmmy 

K^t7/^-tSS^f)/^I-Sfil 2 
fcttlcfi, ^^J«lDS»rGa^WtHL"CV>-5fc«) > ^ 

a 5/ f y C ^ ^Mtfc , NaOHTk 

5/Kl2 6^^-xy^t^ cco<^#o^y— KflJ 
/^Kl26tLtfiaKtS (ITO, ZnO|/i 50 
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k*) tL<ttTi/Al/Pt/Au4ifO»Wt^ 

[0 0 9 4] H21 tt— «p{ft«pffiffl» 123 ;^ib3§3fc^ 
-<t-Kl2 2 StJBH^— «K*«rffl»«- 12 7 t;rft^ L 
T, 7V-K®® (pi® «©lfT*^H3 0S:* 
j*Lfcl&, TV— K«mtB'<3, Kl 2 9«r*rilU WJIB 
^b/^gf91 12 5 £r*Vf > L^:«jfiS:* LT 

v^ 0 *^fli*i 3 u&sjBfifc 

»36^>f3d— ki 2 2nm+^k^\Kttrttsntc 

t>co{c46o 3R^5WK«H 3 if*-*- hV*xW<D&m?t 
#4*— Kl 2 2 W^-ytLt 

1 3 lOiiEffl-Cfi*!:^— l*««pfflSB«-l 2 7 0>*ffi!&S 
ffitfo m~o-^«^gB*ti 2 7 Jifc|i*|«i 12 8 
36S****tS. C^JiIi2 8|j:«^B7y^=i- 

K '»l3-^m 7k*tt*«»J (flttfPVA) % 

^y-r^ K/«c^^fflv^T^-rs-^^x-#So 

-«F««pffl»ttl 2 7(1, -< pJ£ UX^7^fy^Sfi 

fiJfflX££ 0 — l*(R«P«fP«- 1 2 7«^x^^i/ 
— fPSrflSIt"*-*, r*U£ <fc 9 . MittfMMUl 124R 

4tT, #«#^-f Kl 2 2tt*ZlW— W»»»tt 
1 2 7il^^^ 0 

[0 0 9 5] CO^nir^c^^iJi: LX, Unco— B£ifc*£ 

jbsbw- 127 (Dmrnzmmy? x^xz&yty^ a— k i 

T*-/W3 0OW^^^U-f MYAG 
2\ j^K^u— »F£/Bi>Sr fc3&S"C#6 Q 

So r y - K««ffi'* y hWi/Pt/Au i't^ 

^>f-»^ 2 0 /i m WT^i^^v ^ 19 ^^^g/j: 
S«^J® 1 2 5 T?«;b*Lfc»3te^>r t-Kl2 2 <DX% 
[00 9 6] ««W^aS:ffiv^**^>f 7i— K 

1 2 2^»rco-«F(ft«pfflffltt-i 2 7frhmmt$tiz>o 

M2 2n. »-0-«?««Pfflffl«- 1 2 7 JilCgE^1JLXV> 

***^>r^-- Kl 2 2^rP^*^Bl 3 
^t5i^5*SLfcH^*6. C(^<!r#^P^*?Ll 3 
5liHi^^^e^lJ^t: 0 ^^l-^ h ^^l:|Pl 
TV^T, Kl 2 2^r^iS<i, 
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$ 1 0 0 nmX*6 0 0 u m fc° y^-<D^ h y ^*}£t-fin 
$tlt, -gt^3 0 Offl^55*-C^5o Z.<Ot%<D*R 
3 5<DlftW*®\x.tf, N i ®^Cj:t)f^®[Ufc^ 

;**DXLfct><^M£ffi£*U &JKS1 3 2(D^mHl 3 

<£>B8*^-\- ^13 4 C <b -eSBfe^-f 

Kl 2 2C9«*tf5«Tf6l-fc<5o M^>ft-Kl2 
2fiC^a|S»-e«flB^b*6«»»JS 1 2 5-C«t?ttX 10 

[0 0 9 7] El 2 3 tt»*^>f t-Kl22 

4oi^tti)^i-SSi 4oi^*e,d>i:»«**i 

Sl 3 6^S»*SixT*3[9. t©«*^>ft-Kl2 2 
Tffi^^*^Jg 1 3 6 fc«fcSii\ IS3t^>T t-Kl2 

5 0 ^(ommma^ mmmmi 3 3oK*ft^i 20 

3 4^jE^(DiSv^ffiir*!9, »#*flll 3 3 £3856^ 
^t-Kl2 2 ^<o«*tr < fcSJB'&«ffitt«PJftSix-5o 

136 iiuvaftss*»k s»a-fttt**#j, 

M1 2 3, 1 2 7JiT?oBEWJ:!5 tRtrabfct^i:* 

5o 1 3 6<Dmm^mt^^=^^ 

*-nm~mte 1 4 o^sffi^fe^sttSo uvwt 

ittc-c»*^>f K l 2 2 ^TcB^^W-ft 30 
[0 0 9 8] 4 OJidv'ir ¥9^X9 

t isXhmm-rzmmm 1 3 7*bhu *£i-m«Ji 1 
3 7wHffiffiosffii-*fe*>SKH«a^a6a*a'5A 

dH^i«:S^0Ali 3 8«t5 0 w(OJ:5 
1^ p AI l 3 8 -e(Dx^/i,¥-8jR^ ^ 

M< it, aiRWtcifiawsnstr— ^1 5 3tc<toTK 
mnm 1 3 G&$.<m)ct*£ o\^-rz>^t&x*z> 0 40 

1 00 0mJ/cm 2 $rl»t6 0 
[0 0 9 9] M2 4«RGB(D3fe(7)M^t- Kl 
2 2, 1 4 1, 1 4 2^Sliffil 4 0 (rga^lj^^r^fe^ 

0 2 3 X*fflV>fcif SI 1 3 3 ^^W* t UT, m 
1SS1 4 Oiz-r$> h-rSffiH^r^ofe^g^-f 

**3fed^*61ffilllS:«fifc-C#6o &iI139R 
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Kftif*:fflv^Ci:*-C*6. 3ftO»*^>f^— Kl 
2 2, 1 4 1, 1 4 2tti&-f Ut>Wt»«t?ft< tfcS 
t\> (§12 4 T*te^feGQ3§ft^-r t-Kl4 1 t>fs^m<o 
GaN»Sr*L/j:i^«afii:Six. te^SBfe^-f K 1 
2 2, 1 4 2 ^0W^otl^ 
nfr&ytff'f*— Kl 2 2, 1 4 1, 1 4 2 ttRWSJSB 

[0 10 0] 0 2 5«SB3»»fiKXSS:^i-H-C*)So «fe 
til 3 9(^P{flJ1 4 5, 146, 147, 148, 
1 4 9, 1 5 0^MU M^t-Fl2 2, 14 

1, l4 2<DTy-K, *y-K(Olg^yKi:S-S 

tti4o (ommm<ommm 137 £sa0H-sE» 1 4 

3, 14 4, 15 1^MUciX^S 0 C<a££K» 
*^*BlP»^ftt>%^Ts|5— /I^r4»*^-f ^— Kl 2 

2, 14 1, 14 2©tl^^Kl 2 6, 1 2 9(75®^ 

/Mi^J 60ftm^ oom^ y K 1 2 6, 1 2 9 {C*f 
U |^J^2 0^m(Ot)^^Mt^§ o £fc, t'Tzh — 

SH-St><0, K««irS8Ri-S1>^^3««ojai 
^@co^^/Mi^-T5o CWi:*<D«BfSttia2 5C> 

MM 1 3 9 k3&K^tf*uKmttteZtommv*mii* 
mmx%z> 0 z<D&mmntommk^mM&$z±\z& 

[0 10 1] _k*£cDj; 5^7tm z F-<7)gfi^J^^^V>T 
te, -H#«»J8«l5t 12 3 fc*#^>f t-Kl2 2t« 

J£dSofcHIB**JfflUTlt«W^Xo«ffi^y Kl 2 
6, 1 2 9*ifSrRW5^t^ffi^*6o ^ttbtb^ 
«f->f Xco y Kl 26, 12 9 IJ/B Lfc 

^B<7)^ X*s* L < A^ 4i^oT fcttAKiElk 

$ti¥ta^iwj:ox»sa<m«^y ki 2 6, 129 

Kl 2 6, 1 2 9&m&X%. ftOi-6?IgtO)6 
^fc, »*^-f Kl 2 2(Z)— l$(S«fffl«fP»l 2 3- 

<oGa kmm\zfrffi-rz>z.k&mmi,x. it^wflsmi- 
mmxzz> 0 

[0102] m&mmn*<n&&V5m m 2 6 



(17) 

31 

[0 10 3] ft-fm2 6 IC^r-TJ: o |C S ^tf^&K 
ft ^'^I-£g 16 1 ISCT^rfV-y r * > ]) ^ 1 6 
2^/&£;ft,5 0 C(7)7^/V7r^> / y= 1 >flIl6 2|i 

m<DJLmx^&kte%mmWkx&>z> 0 z<dt^/u-7 7 ^ 

il6 3#^i&$ tL. J £<D±izWm h7 Vv**^ 1 6 4 
/£Lfct><7>X&3 0 C^X^^h^^v?^^ 1 6 4teift 

ii6 2^-sp^sw^6affi{c^$ti^o 

[0 10 4] }k\^m 2 7^^-TJ;5(-s r<£>J: ^ftfg- 
^ffi 1 6 1 ^-0^«^ffi§PW 16 5 tw^^-^rxil^ 20 
&!^£rfT5o -^^rffi^Wl 6 5tf)jf!-gl£l 6 1 

\^m-r^m\^mmm 1 e 6<^*#j/f 1 67^21 

tf>#J£ LT^ JSy^mm. ^Jf^^mm. ^^^^ 

5±<Dmmmi 6 6<DMt^xi*. y^m^-y, 

^->^Ji^ 7k^^*^J Wl^PVA) , 
K^^^r^V>6Ci:^X-#5o £fc-B${fc^/B]^l 6 

scommmm ie7 1 ttiif^ <uv) 

[0105] -&f1&mmi$tf 165 cDlg*#jJi 167 
te. mt Lfcffi* 16 7s 1 6 7 y $mi£ 

i~ 6 J: 5 *u ^>fbm^c 1 6 7 y (dil^e^td 

^5ffllh7^^^ 1 6 4^iSi"5J:5I^B^ 

tt£tiz> 0 mtLtcmmi e 7 s t^itm^i e 1 

n%m\^xmmm^M^, mmv^^^^^iQA^ 
z>t^*> nmrntx^tizifttemt £ ^x & z> « 

B£>»Jgl h y ^164^ u--tf-(^x^-Ste 1 

6 i (Dmm^bmttLxmm: y^^v** 1 6 4^g- 

[0 10 6] COl/-f-r^L/-i/3 LfcfiJ 
[SC^oT. il^K^lc^^^h^^^^^ 1 6 4 

fi^^ffl^^*^^ 16 7 (ommmw 1 e 7 y 

i/^^16 4ldoV>T«, ^-r-6^^Jgl 6 7(£>Sfl 50 
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ftfrmtistzmwi 6 7 s-e£>t>. u- if-tBM*sn 

i:W:ttV\ **3, 0 2 7Xnio<Dmm h7 Vv*** 1 

6 4*r*t*S31RW^u— ^-HBItSixrv^a^, n t* s/ 

* l 6 4I2U— if— SMSixTte^SixTv^t^ti- 
1 6 4(j:f-Sil 6 lJilCffi^lJSnTV^^ctt) fcSl 

Rit-e»»i«»i 6 5±icga^i$H5 0 
[oio7] sctc, a««*an«h7>'v ? ^^ 164^ 

S-Sfil 6 l^b-W^Ml 6 5^<Dm^Z?t 
ofc£w^>T% HI 2 8 \Z.7sk-t£ 5iw*«ft«*l 6 7 y 
£>g|*#JJIl 6 7&Wfc£irr£@*£ii:6 0 wtf>eMt 

*ih7V^164 tt-WPfiy*ffl««- 1 6 5 Oft* 

[0108] m29 5 ftlC— «F«»fflfflW 

1 6 5^5>»2<Z)-«F««pfflffl»l 6 8i:«Ih7^ 
^^164 ^^-T ^>o * 2 CD— ^^rffigjJtt 16 8(1 

ttl 6 8«fl6fflU*< fctAv\ — 6 5 
^?>»2 60— l*«»fflSP»l 6 8 
tt, fi^£D«J^ h^^v 5 ^^ 1 6 4T»Kt?#5«t5 
IC. ^Bifitl 6 7 g»«$tll.o ^Sl^l 6 7g(^)S 
SfUflflKJil 6 6*tIoT^5 0 ^/cfi. 5>fil8tl 6 

7 g«fHj«lgl 6 6t»lt5. 

[0 10 9] C©«iil6 6-C«KI**SCi:"l?, - 

memmutti 6 5^f>i2^^Mi 6 8i: 

*Ih7V^^ 1 6 4^rte^L (E3 0) . jRl^T, 

[0 110] ftSHd, 0 3 1 (w^-TJ; U^^mrn. 
^/7^fiX^a«/^^SlSffil 7 6±|I, 

ih7^^ i 6 4£«ff8L-of£/£u y-hm^«i 

H^mSBIl 7 2. iErnHKl 7 3*r*j*U R#«l^tt# 
fulfil 6 9^t©iffil^lSll 7 5, gS^l 

*/^«:f^*i-So i-Ml7 6±(D»Ih7y^^ 
1 6 4 (iKAoMOHi^i LT*«M-r5o Illffi 1 7 

6 ±x»jk h 7 > ^16 4 nzLm£<r>fc*m&\c X 
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X, (n+m) 2 =n 2 +2 nm + m 2 X*&>Z>Z bfa 

[oiiu b z ?>x\ mytrj K4 ^w»3te*^- 

[0 1 1 2] (33 2tt»3fc^>f ^— KOUKJgffii: L 10 
X. 4WFJ&2 8 9 5 5 6 6«onHB«Fj3j:C^BSI^n« 

y-K»»2 0 1, 2 o 6(c<fc 0*/S$jft,XV>6 o mv 

-KStt2 0 1, 2 0 6id« j eixe><Ojfe«Sffl2 0 2. 2 

0 7^»*^y^l 9 0S:*fi-r6 5 PaSB2 0 3. 2 0 
8*s»fifcSixTV^ 0 0 2 0 8CR 

<mmm\^n j ttih^mM2os^ 2 0 8^i!iiui 20 

#4 LXJK^a 2 0 4 . 2 0 9fc—WmzMf&£tiX^ 
5 Q G a Ntfe«*f sx/l 9 0 0* 

tum^mt^it^^ 2 0 s&ft^x&mbfzzv — 

KffiW2 0 l*3j:t5Effi^/«cSy — KSBW2 0 6 ir^ft 
[0113] |33 Mfrffi^P 9-293904 -J§-4*«U: 

^ 3/ * *3t^S5tt 2 11 L E DiSf^- 2 13 £r«B 

U LED^2 1 3<DMm2 1 4 bW&M=f-2 1 2£ 30 

[0114] B34 f±P D < 9-2 9 3 9 0 4f 

<D3u&mt 2 2 1 {z-ttnmmi®* 222^ 

J*$*LX*5*K LEDS^2 2 3©Sffi(0-WtS2 

2 4fi*«ttM5»2 2 5icj:9 7y v^v^sm 

£*LXl^ 0 LED$?-2 2 3lit7^3/^^J«fSM 

1 § * 6 fc JO I- L E D iff fc £tttt<aMtn I- 40 
»Jh»Jig2 2 6dSftXStt"CV^5, 

[0 115] c©±5ft»*^>f K 
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<fc «9 fcJ¥V^J¥^twfcoXl>*: 0 
[0 116]*:^ ia»*ffl^B«^4r^Ttg^U b 

m^mxihz&ftmwmmxmz^xwiW'rz. 

[ 0 1 1 7 ] #J 1 

|g] 3 5^-TJ: o^/is*?— *H£o*7— W«*^36 
12 3 1^!), fc**)***^* IT*, W<£>^ 

[01 18] #«0>K«S^3S« 231 IC^Xtt. # 

2 4o^sfi±H2 4ii^ i>hfrc#>mm<D&M'< 

^-^^tt-CM*nfclEH2 4 7, 2 4 8« 

$*ixi^ 0 zzx&mf§2 4 8&pmm\zm%-&mife 
-t'ztiitxDffimxtb'Q, nmm2 a 7«niii:et^ 
i%m'tz>tcib<nmmx&z> 0 ztihsmm2 4 7* 24 
8 <D—jjn&mfc-rz> ^ b t>x# 6 0 

[0 119] Ej»»2 4 8±^fl > gfaM^O^i^ 
tt#Jg LXEKStt^iJBSfiKSS 2 4 3 ^ p 244 
£r^LXBE£HX^6 0 JBSJSSB2 4 3fc£«xB-rsJ: 
5 lei. 5BR/«*l;i«fcoX^;**Stf>*»*^U #JB£ 

ttxjtflaicflrHux*^T»fi8fiS2 4 s**e>rt*bfc 

SXfeSo C<OJBS^R*S2 4 3«!>/^at®^*Sfi« 
3g*W^5»fc»^#flc»»-C&6^y ^K-/WG 
a Nm&ttWb U ^WffifiLfcffilffi^Sffi (1-10 
1®) T?«t?ix^:Aft«l»«S:S-t--5o i3 5li 

»BH-C*6fc«>. SMS12 4 3<^»rffi«ffl«Ufc 

[0120] C <Dm&f$&m 2 4 3 n 

Wfeo v ^lxd^»aftfefc»fti; Lfc t <d b 4 o x v > 5 

[0121] Kfimte#l<D&&f$,&m 2 4 3 fi*SfifiKft 

^[6l#i:tt:-<XS«±ffiofejS*rfi]t-*5V>XJiTiS?i: 
*-5ct5tc:ffi«|ffiSS2 4 0±lcH3g$tL6p ^oX, 

«i:*6 0 PL<te, Aftt«^Mfi2 4 3(l 

LtTMSi 2 4 5 £ofcaSoX:fc?K -e^-v^^g 
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©JSftjftS-t <D * * #<£>Ifrtti L P £ ft 
[0122] TJfc/&6® 2 4 5 tt^RfiggCDffiS £ LT 

®2 5 Ok L-Ct>*iJffi^ti5o £ fcl-TfflfifcftJi 2 4 5 

nl«2 4 9 i:)gMfl2 4 3 <DPfl ft 
60 n®i2 4 9tt»*»^«»JlJ:orT***» 
2 4 5<DTm^{£W~tZ>&. *S«fl/£SJl2 4 3 #11 WE 
2 4 9i?)tt*#<fi!iSLfclT?*)5Ct^ nm^i 10 
2 4 9^T95^^2 4 6 4rMLT, SMI12 
4 3 tiS$^t>^6ct 5^LTV>6o '0^2 4 61*. 

Mi> L<te«sm*l-J;!9Cu, n i ftiftzv^^m 

Xl^o /^r/2 4 6<7}TlmH3&#lwgt£^®2 4 1 
±KKK*;ft,fclEJWi 2 4 7 \Z.mWfrfZ> 0 
[0123]^y/246 Oj^li^gElI 2 4 7, 2 4 

8 <nmm. £ h \z.*ms*f$&m 243 ©jBBBicra*^© 20 

[0124] ms6 \**&\<Dmi&m?Fmw.iznm£tiz> 
m*<nmyt?<<(*~- K*:«i-Brefc?K (a) tm*<n 
Wrffiia-c&fl, (b) ds^cojb®m-e$)5o i35c 

[0 12 5] ^T*(H3 6^i"»3te^>f KtCO^ 30 

^Ji 2 4 5 Ji^^A»»«*fctt^<l'&**tt<o«*fiK 

2 4 3&mf£^z<D\zm&i&&m&m^btiz>o & 

SsKfiJI 2 4 3 MlR«fil:J:oT^t5^ 
II^Mfl2 4 3fiaHE±fflfc»LX«»Ufc«Atf 

(1, -1, 0, 1) ffi-CfcSo C(DS®iwOV>X, 31 40 

*»tt^v/in itasJi#M-Sc£lcft!K Sliilo 

fifcft "f 6 <h StR^ e> ± fc# TfitcfciiLtf ft a* 6 n <b t »> 

[0126] ^CX^Mgf 2 4 3 te, Si 
Jf > 5 1, 2 8jL«3!Ji 2 5 2frht£Z>m 
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Xltflll *aift*«l^»*^B eMgZnCd SJkit 
BeMgZnCdO^W#Mfflt> 
ft^fc^T*, XfcttSfWfy *A (GaN) 5Rffc#W 

aftryv*^!>A (a in) mt&m*m&. 

WCAWV* (inN) *<t*«J*«W*, Wb-fVS* 
*A#y*i> (inGaN) ^fcr^ 
^r^^y^ (AlGaN) *ft-&»^SW*S:ff* 

*5V^T, InGaN, AlGaN, GaN/i^fL 
<DXtete< , I n G a N~e«, I nG a NO^ffi 

^ A^T?i W t?& 6 ^ i: rav > 5 * -e t> ft 

[0 12 7] C<DjefiJi<Z)SRfifcft*ifefc LTI1 

(MOCVD (MOVPE) fe) ^5*^*8 
:n (MBE&) ft^(0«ffl/ifcftifc^ ^-T 

K?*f K«fflfifcSifc (HVPE&) ftir*rfflt^5C4:*5 
X*#6o ^O^T^MOCVD^J;^^, ffliSlciJie* 
&<D&\,^<Dt>mt>tlZ> 0 MOCVD&TU Gay- 
^ k LXTMG (hy^f^y^i.) , TEG (hV 
^slsjfVVJ*) s A 1 y-Xk LXtlTMA (hy^ 

fvi/rA'S^C'JO . tea (hyxf/vr^^!) 

, I ny-X^LXIi, TMI (h^f/M^ 

, tei (hyx^y;;^) ft^'cohyr 

^e^r, t K^^^ft^oD^^^^tt^o ^ 
«fty-^i: LTttS i "Ctotf'>7^> GeX'fc 
tL^y/^V^/^, MgX'fctlf^C p 2Mg (V^n^< 
^^i/^i-^-r^i/r>A) N ZnXWfDEZ (v 5 
xf/V^/y^) 7^ if (DtfXfcjfemZth&o MOCVDS 
■C«, rtie>^^S:«ttf6 0 0 o C^_b(Cj[jpSR$tt 

ttm&<»mm\z.&i£Lx* tfxzttM-fz>z.k\c£y^ 

1 n A 1 G a Nm^^^t**^ tT ^ '>>Y^J*S$ 

[0128] AflettftW*jfcS«fe£ LTIt T«*ft» 

2 4 5©±l:iV^^t»jjUU ^rO^^^^^ril 

ftv!J3y|iaox«*t6:ir«^ 0 
[0129] &&w<Dm&m&mw\zm^btiz>ftyt? 
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^m^Brticjgffi^ttjLom i mmmt^2mmm 2 5 
2 \z»*Ltiitmmh $ti^ 0 eh&§ 252 ^iesfigss 

ktt, *SSfi!ceS2 4 3(c:»LX^»*S^aS-t^» 
[0 13 0] Il#lSttplXllnl(0^7S5/ KJB"C 

»**Ji*r^y =^ K-^©mkif y 10 

fifcU ^^±|C I n G a Ni^WI 25U LtM 

^foM^^C^^5 0 fitti2 5 1"C*)5 
I nG a Nf^A 1 G a NJlT*tfcMS}i£ t "TS £ £ t> W 
fgT*fe5 0 *fc* gttl2 5 1li*-W/Wgtt)|T 

w^-f scfctirtre**^ *-a^F (sqw) 

~fiS^#F (DQW) flEfc #fig^?-#F (M 20 

qw) mmtek*<Dm*#i*ffim&tef$.^tii><Dx-ib^x 

^yhfeidWSS^ffl^n-So ^!251^InGa 

[0 13 1] fMfcjftftJI 2 4 3±^»fi8Six6p««2 
4 4 fcfcSttJi 2 5 1 ^««ESrttAi-5/t:«)^««"CfcS 30 

p««2 4 4«Jifpjffc(c:BB 

[0 13 2] *«OWfc«»»»£*5^-C«t. #36*^ 
K»^eft*«i»t fi«1BSix-CE«^»K2 
4 0±ldgfi|S:$tl6o ¥14TMgl2 4 5 

0)±B^ldftl 2 4 3 <oi£rtkJg 2 5 1 frh<n%<nyt 40 
IfcttlL®2 5 0 fc LTttlfflU p««2 4 4*)RlfB!£ 

£6„ 4 3tt«UftJH£J:&*ftfBBtt* 

W^Stf^ nm^2 4 9«|Ifi^yy2 4 6 j&SER$ft 
T£s t> , 3§£ L^3t^36»ai 112 5 0^: LTWtBI- Z> 
&m*&V>TMl&&m 2 4 5 *l3U£flfi-l^ft;b*>*¥ 

H*H«)Srt-ej|gfiflfcftB2 4 3^^m^t^5 

[0133] #3&3t*V KiR-T-ttSB^^fiKSiwSiaS 50 
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tci-s c t x\ m&m*Fmm<o±mz&&t- o «r^i±-r 
5o ^^2 4 6\c£vxm*niE&-*i<Dnm 

[0 13 4] fc*5, *«<©iif<ft^*g«^*3V^T. nl 
^2 4 9^<>^2 4 6fciffcJ:Rflrt-5^-f KMT? 
^il^UT^S<> £fc, T»«fil2 4 5l«8t5 

£fc, HMfc*««Hf4*9— Si: L 

ffi^ffi 240 JitcgEi-^ ^ t h^mx&Zo 

[0 13 5] $t XW^jd^xm+K. iti^a 
[ 0 1 3 6 ] M 2 

li, in 3 7 ic^-r j; 5 nmmmm 2 6 o <oss±i 

2 6 lJiMKtfftJB 2 6 8. 2 6 9^M^tL, ^fribiE 
$U12 6 8, 2 6 9±t:ite^n ; e*l^>':7 P 2 6 6. 2 6 
7«^> ^/2 6 6, 2 6 7 (D±m\^tepm& 
2 6 4. nI4!2 6 5^Uti(SMIl2 6 3 *S«ft 
£*LT^5 a j»SAKSJi2 6 3fil»5p4Rtt-efcD. 

2 6 5 srsttji sr»5tf m i ««s > » 2 i^m^^ 

6 30OT®l-^B't'6 pSll2 6 4, nlfi2 6 5^ 
>-^2 6 6, 2 6 7 (^±ffltc:»JH5i-So '^72 6 6. 

®S^J*^**»J^e>*S*3»»J»2 6 2-C36** 

[0 13 7] *W<oiii«^KBJ-*5V^T«, pmti2 
6 4. nH2 6 5^y/2 6 6, 2 6 7lC^^^ 
tt, *«:»4*^:&»*fiEfiJB2 6 3**WcRi:iB$ 
Cfto^tm, Se>Jw»##JS2 6 2"C«H«:H«) 

oxm^niE^-n(omm^mmmmm2 e o«^*^ 



(21) 

39 

[0138] #J 3 

8 7!;M(214 6 *#BB L4dSe>-t^XSI«lr»^i--5o 
[0 13 9] 0 3 8K*i-«fc 5fc. Ci^g^t6t 

646T«**i 2 7 l aWRSStu ^©TlMfti 2 10 

^fl2 7 2|CEl^L*V>»l#mS. fi^fcg. &£T* 

N i/P t/Au*ifw#S&JJUK{cj:oT*j«Stt, 
nli2 7 4^Jx«T i /A 1/P t/Au/i^ 

So pl«2 7 3l^|^ISl^J:oXM$tia^ 

[0 14 0] r 5 twp®f!2 7 3 <t nli2 7 4 £: 
fi8«fflS«2 7 OiOTMfl 27 1IJ 

Xdov^T, i^SW]itf2 0^p 

^pygSt/^o 30 

[0141] fcl^ ^g^Sffi 2 7 0 COSMIC h 
!2 7 5»i*U -^0!/^M2 7 5^f^ 

P«ffi2 7 s^lS^W^iBSirlRlSS^-rSo #cv>-e 

1/^ h!2 7 5 CD Utile n®^ 2 7 4 U^««c* 
HPU 0 3 9\Z7ft't£?[cmn&2 7 6^r^il/^ 
M2 7 5l^fi8L"CjE<fBJw99En««i2 7 4^^ 

So 

[0 14 2] h!2 7 5(£>HPgj5 2 7 6 Id* 

y>2 7 7%* ?*x.mteb*&mmvxMj$ t -fz> 0 -r&t> 

CcO/^^^2 7 7 KM 5/^XS*^Sr*iJfflLX?gfiK 40 

N i 0 S * p VcDig^T^/SLfct 

^Au^7^r^S$ntl/^ 0 ^y^<y/2 7 7© 
0 4 0l^1-<fc5fc:* l/^M2 7 5»i 

[0 14 3] Ui/X M2 7 5 0>Bft*«L El 4 lid^-T 

fflgt£2 8 0±«wte9»2 7 8&m%i£tltci><n&mB 

U *^^2 7 7S:MLfcMffl&K2 7 OSrfi 50 
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¥fflS«2 8 0lCttfi£it:5o ::t6W2 7 8ll«i 

2 7 0(01®^^^*!? <^li^f)K r Fx^V 
^ _j£ V x^HflSK Y A G Ix— if-fc t'<D W- -9 s - 

1271 tf&&mmm2 7 o<n%-m\a*. &mt>m± 

[0 14 4] Z(D\s-1?-ft<nmtt\Z£<>XftM£tl± 

#»*^>f Ktt, El 4 2l^^i"J: KW2 7 

8t^s«>e>n*dse>te^s«2 s o^-^w»-««p§ 

X'feSTiMS 2 7 1 C0±M(C« x Gai281 

*lti^o ^^r«Mi2 7 i©±Br±**aueB 

^i^CH^, Gal2 8 1^t6M^$)^ 
[0 14 5] lit^^gt^ RGB 4" 

<E^ffistE2 8 o^e>«3tiR^-*:»t)m-ro rnwtc^ 

Mffi2 8 0OS«±{c««F$ttfc^l5fe^ mi^ 

tfM»tfc<0*K^/B£«2 8 0tfq£/8£*lS o 
38R»***lR^Btt)auofe«)^ K*^s> K2 8 
2aM£JB£*L-5o P J**— 3/ K2 8 2<n9tffit&2, 8 4JC 
«\ BS§ldFL2 8 3*S*fiKSn, 5fe«gR2 8 4(dt 0 ^^« 

> K2 8 2(05fe«Sf5 2 8 4«»9I7L2 8 3(OJSffl-C 

45T»«fti2 7 i<D±mt>mmistiz>* z^mrf 
mn, m*0>m*mzft?z.bt>-*im-e*>z>i>K *&\<o 

m*&mmmm$i£Z>l:?\z1r2 > zbi>X%^ 

[0 14 6] BEj»fflS«o«ffifcrs/^t^stuyt*«[^ 

IS**^**, 04 4lc:^-f J; IE«UB£iR2 9 0<z> 

tc^*-es«ix. ®mE*?UBSffi2 9 o<n±mzmw.te 

SS2 9 0 C0^ffi«wtt^«>gEi»B 2 9 1 , 2 9 2 asjgfifc 

$tiT*5t), r*^* K2 8 2&&m*&mi&mmm2 

ffiSfi2 9 0l^S$n6 o IE«ffl^S2 9 0O±® 
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fclfi»##j2 9 3*Ml#S*tT#D, 4HtHF»*BJMBS 
2 9 3 ll^j^ffM^MKf ffl^^WftMSfSJX* 
[0 14 7] r<7>J: 5*Ei»fflS«2 9 oroiB^H 

6 0 10 

[0 14 8] #^T% MJ£^ y K2 9 5 *#|R^*» 
fflUfT^6T«fi2 7 lcoJiffi3ft*5>lf ft 
2 9 3 *r*ft;**6. ft*#J 2 9 3 ftSKMftStt* 
#Jtf>»&l-«t, *P/E— s> K 2 9 5 £ IX^/^ t-hT 

/E^y K2 9 5Sr^7^^3S^7^*iT<03t*i8»«. 

20 

[0 14 9] *W^lf«^^eo»!5g*-jSfe{c:*5V^X 
tt, fiffiU8££2 9 0 COmffi t° 5/ ^tC^^fc^CO^ 

HI5 £ k Z 0 30 

[0 15 0] £fc, e¥ffilS2 8 0l«$tiXV^ 

^l**LT^g^ ^) ^r^tT^ 6 C £fc s G a JI 
GD|*5fe£ga«U8gffi 2 9 0 — coH^M^tr 5 c k 

[0151] #J 4 

HI 4 7*3j;tf|i]4 8 J; 5 K> nmmmfii 

skksism-sw-c**. 40 

[0 15 2] 04 71^-TJ; ^SffiS«3 0 5_b 

Ji3 l l ±\zfsftmVt<D&&f£Mm 3 l 2^JBfiKStt. 

feiMi3 1 2_hlC|i P m^3 1 3 3ft$T*fifc*»3 1 
l±|CHM^nm«i3 1 4^»fifcSix, pii313i: 

6 Q fiKSfflStR3 0 5±^tta»co«3t* J 7 : ^^§ 
*K -?:OPflB5^gBj|SffiSS 3 0 1 3 0 3. 3 0 

2<D fix^^l^Ufc^Oir^oTV^o 50 



[0153] &ftm*&mf&ztitz!$.&mmm 3 o 5 £ 

SE*iUBgffi3 0 1 /&Sfflg;&3 0 5 cog® 

frbK r F^v"^ U— if— i&V>teH{g«Y AG U— if 
-ft^£>u- if— ft&mfft-tZZkX, TMII3 1 
1 j:A*»£E3 0 5<Dftma*. **as»£U lift 

[ 0 1 5 4 ] 0 4 8 WISAKl^^EJftfflXtE 3 0 1l;H 

J&fcRJl3 l ioJtffitdJKfi8SixTV>S^^^e>, ft* 
#JB3 0 7 ***H»«<kffl<0»fr"Ctt, BB«MS«3 0 
1 ^I®IJ^^MI$:Mt6 0 ft*#JJl 3 0 7 »m 
fMoS^tli, M3^ tftfrWWbietft 

V \ ft*JW/i 3 0 7 *S«{b UctfG ai316 *(fcfc 
lh6^T\ SEj»fflfi4E3 0 l^^-v?S:*L<fi 

[0155] 

g]4 9ic^j;5i-. mmmmmcomm^iy^ 

[0156] HI 4 9 td^J; 5 fifcirfflSlS 3 2 8 _h 

3 2 4aSfl£/£$*U SMI13 2 4±|:»pti3 2 
6^TMfl3 2 7±IC|j;IHnHi^M$^ p 
m«3 2 6 kMS&mUBtb't&frtbtD'O'T'B 2 5/5> 

[0 15 7] SEi^ffi^ffi3 2 0©iffil:|it8l 

321, 3 2 2^BFf^^t: 0 5/^T^^;$ttT*5t). fifcfi 

mmm3 2 8 <hgE^sts3 2 oa*»iaiLTflM*s*ifc 

-^^flBI**ixa o MfflS4£3 2 8(DW^KrF 
x^rv^v U-f-|cV ^fiHfgiS Y A G U— »f— ft U 
— !f-3te£rl£&hh5C <b-e, T»^@ 3 2 7 
Sffi3 2 8o#®|cfi N fi*ds»4feU, a&^^^ttlRT- 
rt$M*StU IEISffiStS3 2 0ld{5jM%£ft5^ 

k. m~v-j*x&&mmfck&mmmtiL*»m-rz>jj 
mk&ibZo 

l 0 1 5 8 ] &\ 6 

*«tt2iiiiE*fflas*t«v^Tse3s-t"6«"cfcQ. 

^rEI 5 0 72rMBI 5 4 *#fig Uft^ hmj\1rZ> 0 
[0159] (§150 IC^-f <t b 3 3 61 
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*ftmvt<Di£ghf8,&m 333 tmf&isti, &£k&&m s 

3 3±ld« P mffi3 3 4^TMII3 3 2 JidteJEI- 

nig«$ti, pii3 3 4 tn^^mnrnt-r^ 

fr$><D'<Zs-7Z 3 5^^&£*lX^6 0 f&$:mmWLS 3 

ft^Lxv>6 0 c^sffiats3 3 6n^mm^3 3 

ftMZtl, K^fflSffi3 3 0lCg^$tt5o K^BStS 10 

3 1 /^J&£*XXl^X. C*?#3 3 1 t-J: 9. 

[0160] ftlC, El 5 1 IC^-t J: 5 G a M<D^ 
lci:t), K?iSfi3 3 0^^WU®^^ij^^^^ 
Xt££f£*x, £ 5 2 {C^iTJ; b fe^*t3 4 0 

^_hffi(C^$Hfc^ 2 <7)te^/BS^ 3 4 1 &9b 9 -&fc> 
te>tl^ ^^Cl^X, te^3 4 0^jxl« 

^^^^^-e^ t) > fg 2 cD^ffl&K 3 4 i n# 

7^tl< te^^^Xfc^o 20 
[0 16 1] ^^^^StS3 3 O^fij^^^x 

5^£X\ 12)5 3id^i-J:e»^. ^^T-tefS 2 

/B^4K3 4 1 lci£^£*l6o 
[0162] ^ LX[U 5 4 Id^H-J; 9 gfi^ffiS® 3 

4 2^^1^1(113 4 3, 3 4 4«S^)fc a ixfr* 
^fc^X^S^C^X, ^2(D^¥fflS^3 4 1 £SE 

iMS3 4 2^^^ux^$nfc mmmmm^m 

mm&3 2 scnmmfrbi— y-3t&mm-tz>ztx\ 
e?W3 4 ot^r^u— ^3y(a^3feiw^r 30 

2±<z)»#aij3 4 5S:«fts*-ciii<fes^»e^^-r 

^r#AD-r5 0 40 
[0163] M7 

*«tt«6^»«-efct). Hi 5 5 ic^-r j: 5 SB 2 
(otfc&mw&s 5 o±ok?»3 5 1 \zn. ¥&xm*% 

m&l-ZJ:?^ T**«13 5 3 ±izKft«m<nt&tik 

6 £ HWWtCl^l D-C*> 60 50 



[0164] &^X\ El 5 6 X 5 g2 (OC? 

C<bX\ U^U3 5 1 «DT^U— > 3 U^3fe*^ 

tt^rt^atsn. smms e 2. 3 6 3£w-r-5gE 

OiSU SE3»ffl»«3 6 0±«)*#3(ij3 6l4:Wb*-& 
[0165] #J 8 

El 5 7 tr^i- J: 5 IEIfUBS«E 3 7 

o tnw&i^m 3 7iii: P mmsm 372 § ^ 
^wpissi3 7 2o±sstc^i--5^-e, ttmm 
^^^b/c«^jes®^*r-rsjjes^ss3 74^ 

C0^H^S#»Jg3 7 3KSfc&*nT£i*$;hTV* 
60 «IJI3 7 4U:fc£EI^Lfti^Bl»«Jf. JStt 

4 tttttrtJU** Lfc^T-m*^Jg 3 7 3 ^3t«r 

$nxv^6o jes^se 3 7 4 <nmm&m\z.mrtm 
\zte P mM3 7 sfim&ztix&v. <safi6fiji3 7 4 

7 6^#SU ^WTMfil3 7 6(D_bffifiiJ^^t) 
ffllffi3 7 7 ^$tl, ^OTMtl3 7 6 0^«9/±J 
b®3 7 7^V>X. «3t«*i:/j:6»l*«S. Stt 
i> l2^1I^)SI3tttSfi±ffi3 7 
Tfi*fc*V^«6*fiJi3 7 6<Ofcffil£ttnSffiSM&3 

Ift3 7 8 c^-g|5«Hft|E^*^Jg 3 7 3±id%Mft$tLX 
*5t). fciitf*M^64S»«(l3 7 3«ftL 
fc§L nm^gSi®3 7 8dS0fS^^->l-»fiK*tt 

5MI3 7 9tCj;oX««*ttXV^o 
[0 16 6] ^Jcoli^^ei-^^Xfi, pti, 

^t>nm^SE^3 7 8flT»Ml3 7 6 
CD3t^«9 ffll®3 7 7ffliJtd>f4Bi-6fcie)^ IBISo^fc 

* /c, n mmnm 3 7 8 P mmnm 372 ^jgs^e 
tiz>zk\ztez<nx\ s»-r-5wt^*<*9, ga^iffi 

[0 16 7] ft*5. ±^C0^jXJi, ^y/^Cu, Ni 
tCAuODn— h4rU^t<^^ LXS^MLfc^, i^pg/O 
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mmmmm^&ft zti&&mM<ottt> v^yy?** 
mmmmfcz-fe lx y ^ P - uxia^ss <b 

^ *m^y$:mm^xwm&-tz> 0 

[oi6 8] &&w\z&\,^xm&m^mwtn. myt? 20 

>fah-K (LED) , ^#ft:u-if-/«c^<D^3tm^-^ 
[0 16 9] 

5 ,im 2 J£JUhXl 0 0 0 0 n m 2 £kT h £ ftfcttJNBfc-fr 

£ &tc'& \^mmm&m \cn x^xmrn-t s /c 40 
[0170] *¥&w<nm&m^mm<o$imjjm\z 

[0171] ^m<om^m^\^m^xmmM 
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fc&<>tz.mm*mm^x&&fty-<<< x<r>mM'<y k*^ 

[0172] ^fc, ^aiwwm^-^ia^j^feau^iUftjB 

mmmmx&mzn^mt\z£<>xmm&<mm'*y k 
«r»«T** z>tti> \zm*\ztt'<xfc^mmzm.m'< y 

kco— mifcftmntt^ <nmma^ g a nwhiw* 

[0 17 3] **MoiR^cojEW*ftRtJW« 

it-<T. (n+m) 2 = n 2 + 2nm+m 2 tfc5:t 
^^>> #1* 2 nmEI^:«te¥lHl«Sr»e>i-ri:^-e*-6 

[0 17 4] 4H85ft^-f KiR^dSIS***!* 

mmm^ns<>-7fcnmztix& v , ^iT-s^TM 

[oi7 5] #«*^>r^-- K^^^^^ICH^ 
[0 17 6] *SSJte«I *^3Sfll ro® ifi*-jfe«w*5 v > 

-^^-SLxga^sffic7)^®{c^$n€>fci6, 

^fc, «-^^>^$:^V>X«ft^^7k¥l^ 
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[si 1 1 #3§w*>!b i <Dmmmx-%>z>m&m7Fmmv>m 
[si 2] *&w(om2<onmmx*&zmmM7F$iW(nm 

[0 3] **M^*2 0lll6«^fc5IiI««*56«^Iil 
&0T-fc£ o 

[04] *35M^»3^IIJfi«^*5M«**3fi«^i! 10 

[0 6] *»M^»3^*flijTfe6M«*^36«^» 
[0 7] **M<0*3(0||«S«lJT*S>5iij|ft**$l«^K 
[0 8] ^«nofB3<DXlKM-e»)dlE1fe«9IS1K(oail 20 
[0 9] *^wi3^»jT&5iiS^gl^ 

jg*-?£i-*5*t6^3t*^oK«xa^^-rxa0-e*) 

[0io] &ftw<Dm3<Dmi&mx*ib&Mfom7Fmwi<o 
»^*fej-^Mt5«*3RT-^»Kxas:^"rxaia-e*> 

[011] *»M^fB3^1fi«-t?*>6li!lfc*^3Sft« 
»5fi*teJwfcNt5»**T-^*KHM^«JI8**i-xa 30 
0T*£>6 O 

[012] ^m(Dms(7)mmmx^^mmm^mm<o 

[013] *3SW^||Jili«<BW3R^ogE^J*jfe*^-r« 

5t0-e*>* o 

[014] ^PjwIIJfiJRffi^fl&^S^^BE^jSfeS:^ 

i-«^:0x^6 Q 

[015] *&w<Dnmj&m<om*<o&m&mz.&ftz> 

BgiSfi^Sr^fltAH-C*)*. 40 
[016] *»Weo30fi*l|R^*^roE«*«fe^*3»t6 

[017] *mw<Dnmmm<omi-<ommjjm\ztertz> 
n5»*3R^«S:*"f0-e«>or, (a) mmmt 

(b) WT^6o 

[019] **Mw|llft»(B(^IS*3R^wE^J^jSfe^*5 
[020] ^WcDHJS^ffi^^^toEJnJ^t-^ 50 
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[02 l] *^MoHJE^ffi^5l3l£*^oE^J*flfe^*3 
[02 2] ^JRW^IIlliJBttoJS^^^E^Jfelc* 

•t6*»xa«)xa«BH-e*)5o 

[02 3] *^WoHJfe^ffio^l3t*^oE^J*fe«-*3 

[02 4] **W^IIJ6*ffiw38*lR^wE^J*aiw*5 

[02 5] *^P^^HJ6^ffi^3t^^COE^J*&Jw*5 
*t5Ej»»*xa<oxaWrfl5H-C«)6o 
[02 6] *«Wo||Jfi»ll8^JKfi»J««^(DE^J*ife 

[02 7] *mw<DmMmm<Dm&mmm*(DmF\jj&: 

^*i*t 5»-<E^xa^xaWrffiH-Cfc 5 0 
[02 8] *««o||J6«ffi^JKaS0fflil!l^(75E^]*ife 
tcibMt5-l*«^fflffl»T^{Rl*ttlBS:^i-xaWrffiH 

[02 9] *%«Ol»gOffifi$lj»iT-^l*S 

[030] *&w<Dmmmn<om&fflfflm+<Dm?\\jjm 
«w^*ts»x<o— i*««fflfflWT^{*«Ftt»«r^-rxa 

[03 1] *«MO|IS£jgffia)«*WJ»3R^<DE^J*«fe 
[03 2] M^^-^J^^tWiT*fc5 0 

[033] isAiR^wte^— m^-rmmmx^^ 

[03 4] 383t* : f^SE^«b^--««:«-r»fl5ia-X»fc 

[035] aytm*<Dm&tiL&mtiwmi,xnmistiit 
[03 6] n\<Dmxib%mmt^mw*mm-z>&ft 

#4 Or— K^ffltfcoX, ^^-(O^ffi0 (A) 
iR^^SH (B) -e*>6o 

[037] m2<omxh^mmm^mm<omu(ommm 

[03 8] »3<^«Tfc-5W««^36B^)jH5g*jSfelJl*5 

[03 9] »3^J^fc6M^^B^»it*&lw*3 
ft^u-v 5 * hJB^fiRxaSr^"t"XaWrffiE"C*>6o 
[04 0] «3<^ISjKM^»6iif{fe«^1E^S3&^ 

[04 l] SB3<Z)*lfi«"C*)6iir«*^SSfi^»56*jfe 
lc:*3*t53i^^=¥-tr-^(Ofla*txaS:*i-xa»rffi0 

[04 2] »3 0|gJ£^J-e*>6iii«*^SSfio»iS^jfe 



(26) 



2002-261335 



49 



50 



lwfe»t6«3t3R^<z>R»xaSr^-rxSWrffiBI"C*)6o 

fc»»+5»***©jtssxa«:»-rxai»ffiia-c**. 

[84 5] »3^Jfi«^fcSW«*^BO»ig*ffi 
[84 6] »3(7)||j»«^*SM«*^3SKO»iS*jSfe 10 

fcfcNt6»3fe**<oiniffixa«:«i-xawffiia'c*>6 Q 

[847] *4^ia£«-C«)-5Iif«**36«o»ig^S 

(^Mts^*/^^— tr-Aofia*rxss:^xa»TffiH 
[^4 8] m4<ommmx^^mmm^mm<omm^ 

^*Mte»***oj8S6xa*r«-rxai(raiiH"C**, 
[84 9] «5o>IOkM^fe6prit«^KBoai3ftjSrtt 
ic*j*t ^ m^/i.^- tr- ^ wfia*fxas:^i-xa»f ffiia 

[85 0] »6^*16«-Cfc-5Bl«*^i6BcO»3g*«fe 20 
[85 1] »6<7)||*«^«,-5pitt*^i6««»5g*iSfe 

icjsjtae^xasr^-rxawHHtffcSo 

[85 2] »6^||J6«'CfcSiii«*^3fe«^jH3g*fe 
^*5»t-5fB2Ci:xaS:^-f XS»rffi|g-e&6 0 

[85 3] !R6t03ttM^«V«M9tt*oaiit^rtt 
^»t6»2(E9xa«<Ott**:«+xailrBffH-e*) 
5 0 

[8 5 4] »6<^|llfi«^fc-5iif««^36«ojH5fi*fe 30 

[8 5 5] m7<omrnMT**>&mQLm»mw<ow&ij& 

l^ls*t5»**^rti*<o««fc^xai»ffiH-x?«) 

[856] $g 7 ^Htfi«-c*>6W«*^SSB^«5&^rjfe 
|c»»t6**/i^*-iW*:fl£5«»xa«:*i-xaWK 

[85 7] ^8^jffi«X*fc6iii«^3gB60»r®8-e 



[W©B«] 
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